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S S SUMMARY

A& lead exposure study of 827 rarticirants was ccnducted
i around a defunct secondary lead smelter. <The arithmetic =ean

venous blcood lead level in 490 children under age 6 was 0.33

<::;;EEZE::E%EE:E?Z?Ezz:gith a range of 0.03-1.94 umol/L (0.7-40.2

P #g/dl). The blood lead levels of 78 children in this group were

-@Q: *3’42;§E_5§3}12;152_£219il or higher. Of the 78 children under &

ég@jﬁ with blood lead levels above 0.48 gmol/L (10 ug/dl), only 5

4&@@ children had a blood lead level above 1.21 umol/L (25 pg/dl).
Blood lead levels in 214 youths between 6 and 15 years of age
were lower with a mean of 0.33 gmol/L (4.4 pg/dl) and a range of
< 0.03-0.90 umol/L (< 0.6~18.8 ug/dl). Only 8 children in this
group had blood lead levels above 0.48 umol/L (10 pg/dl). Mean
blood lead levels in adults were 0.17 umol/L (3.6 ug/dl) and in
14 pregnant women 2:08 pmol/L (1.6 wg/dl). The mean blood lead
levels in t§§:-;:oup-u£'participants were lower than levels
reported in the United States 15 to 20 years ago, when lead

levels in air and lead in food were higher. No recent national

data are available for comparison.

B a

The condition of the houses, and the amount of lead in paint
and soil was positively correlated with blcod lead levels in
children. Regression analysis showed that lead in paint alone
accounted for(ES)of the variance in children’s blood lead level.
Lead in paint and the condition of the houses together accounted

x (

‘\)b
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for 11% o the varlance in tlced lead. 23ding scil 2

aa T2 =n=

Y

regression equaticn for lead in paint and condition of the n~zuses
" accounted for an additional 2% of the variance in blocd lead

. . : A
raising the total variance accounted for to’'R’=0.13;khus, the
condition of the houses was a more important factor in predicting
children’s blood lead levels than either paint or soil lead.

The analyses also showed that only 40% of the variance in
blood lead could be accounted for by including all of the
variables in the study. The remainder of the variance apparently
depended on individual behavior and activities of the different
families. Blood lead levels in children were significantly
associated with environmental, socioceconomic, and behavioral
factors. However, these associations were weak and

intercorrelated.

Dust lead regressijion —
The best single predictor of blood lead, and the major

pathway of exposure for children under the age of six, was lead
in house dust. Lead from paint and lead from soil contributes to
the lead in house dust, so including all three factors in the
same regression equation over adjusts (i.e., erroneously
diminishes) the contribution of house dust to children’s blood
lead levels. Based on the regression analyses, lead from paint
alone accounted for 11% of the variance in house dust lead. When
both the condition of the houses and the level of lead in the
paint were considered together, the amount of variance that was

accounted for more than doubled, increasing to 16%. Adding soil

X1 -

]uzclb?
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~ead To Tnhe regressicn eguation for caint lL2ad ard zuiliins
condition increased the amount of wvariance accounted for &y an

additicnal 6%, raising the total house dust lead variance 52?

accounted for by all three factors to R?=0.32. Thus,@paint(lead ;QH'
and building condition together are nmore than four times as‘\\‘_—///
important as lead from soil as contributors to house dust lead.

Many house%ZIn his community were built before 1920 and had
elevated lead paint levels. Some of the older houses were inm )
poor condition, with peeling and chipping paint. Elevated levels
of lead were found in the soil surrounding many of the houses.

Bloocd lead levels in children tended to go up as the condition of
the house they lived in, and their parents’ education and income
level, went down. Education was a better predictor of blood lead
levels than income. The condition of the houses, and the
education and income level of parents, also tended to go down as
soil lead levels went up.

The blood lead levels also tended to be higher in the
children who lived in houses that had recently undergone repair
or renovation.

Drinking water was only a very minor contributor to
exposure. Lead in drinking water was below the limit of

detection of 2 ug/L (ppb) in 62% of the samples taken at the tap.

*V\‘/lp(/(b rM >
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HEAVY METAL ZXPQOSURE ASSESIMINT ZUESTICNNAIZRES

PARTICIPANT NAME

PARTICIPANT ID NUMBER -

HOUSE ID NUMBER

Street Address:

Street Apt.
City State
Zip code

Mailing Address:

Street Apt.
city State
Zip code

Telephone number:

hone (e — ) -
work (e — ) -
1 = Phone

2 = No phone

8 = REFUSED

9 = DON’T KNOW



THZ FOLLCOWING QUESTICNS MUST 3E ANSWERZD BY PARENT OR LIGAL GUARSIAN -7 —=r

SUBJECT

First, I would like to ask you some questions about the home you/SUBJECT l.ves

......

IS AGED

120 =HOUSZHCLD GUIZSTICNNAIRE

14 OR YOUNGER.

(WHERE SUBJECT LIVES MOST OF THE TIME IN THE LAST $C DAYS)

(Circle applicable answer.)

(011-012)

(Q13)

(014)

(015)

101.

102.

103.

104.

What year was this house built? (OLDEST PART)

00 = <1900~-1909
0l = 1910-1919
02 = 1920-1929
03 = 1930-1939
04 = 1940-1949
05 = 1950-1959

(o]
07
o8
09
99

1960-1969
1970-1979
1980-1989
1990-present
DON'T XNOW

What type of exterior does your/SUBJECT'S home have?

wood

brick

"block

mobile home
vinyl/metal siding
Cther

(N WU NN SN
[ B BN BN BN B ]

DON‘’T KNOW

Is the home you/SUBJECT live in rented or cwned?

1l = rent

2 = own

3 = other _
8 = REFUSED

9 = DON’'T XNOW

What type of water pipes does the home contain?

lead

plastic
galvanized steel
copper

iron

mixed (specify)

Other (specify)

ONOWRELEWNP-
[ N BN B BN BN BN BN )

DON’T KNOW

-
- .
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)
i

naT tyre cIi water dces yoWISUIJIITOZ ~cusendlI nITmalles i53 —---

th o}
(G204 )

-Tinkung Zscking
2l8; (217
Private well water e T
Public water
(city or districe) 2 2
Bottled 3 3
Local spring or brook 4 4
Cistern 5 S
Other 6 [
DON'T KNOW S 9
106. Which fuel do you use most for: (Circle one per column)
House Water .
Heating BEeating Cooking
(018) (019) (020)
Gas--bottled or tank 1 1 1
GCas--pipes (natural gas) 2 2 2
Electricity 3 3 3
Fuel ¢il or kerosene 4 4 4
Coal or coke 5 5 L]
Wood 6 6 6
Other 7 7 7
DON’T KNOW 9 9 9

107. Has any part of your house been repainted, sanded, or chemically or
heat stripped, or otherwise refinished within the last year?

(021) 1l = Yes
2 = No
9 = DON’T XNOW

IF YES, Approximately when was this most recently done?

(022-025) /
(MONTH / YEAR) (ENTER 99 IF DON’'T KNOW MONTH)
108. Do you use air conditioning in your/SUBJECT’S home?
(026) _ 1l = Yes

2 = No
9 = DON'T KNOW



Now I'd like to ask you some questions about
persons livizg ia this home.

(028)
(029)
(030)
(031)

(031)
(032)
(033)

(034)
(035)
(036)
(037)
(038)
(039)
(040)
(041)

St m Mt me m s mmeri e e -
SOUSIROLID ACTIVITIZS/QCZUFRATIC

NS

tZe work and hcbbies of

{ALL nocusenold mempers inciuded)

Have any members of the hcusehold worked in

related job such as mine material handling or transper:a

in’ the last 90 days?

110.

111.

1l = Yes

2 = No (GO TO 114)
9 = DON'T KNOW (GO TO 114)

[Lning ©r a

all

What type of mining or mine related work have household
members done in the last 90 days?

apply.)

a.
b‘
c.
d.

..
£.

g
IF OTHER,

What type of mine or mine materials have houseshold
members worked with in the last 90 days?

Underground
Surface
Milling
Transportation/
handling
Clerical /Admin.
Smelter

Other

SPECIFY:

Yes

e

s

(Circle all that

No

NN

[SE SN SN N

Den’<
know

LYo JVe JVa]

O O VO

that apply.)

a.
b.
c.
d.
..
£.
q.
h.

I¥ OTHER,

Lead

Zinc
Silver
Molybdenum
Coal
Limestone
Clay
Other

SPECIFY:

Yes

b e

No

NONNNRDNNNN

(Cizrcle all

Don’t
know

WO W OWOOOW



1C82)
113.
(043)

Zoes any nougeno.d TeMIer g, --aT -TIk8 LN A TLna -
:;n}n Telated 200 ~€Aar HIS/HIR WCIK ClSLning ncrte af-e-
wOTKing?

i = Always

2 = Scmetines

3 = Never

9 = DCN'T XNOW

Cces any household member(s) that works in a mine or
mining related job come home frcm work without
showering?

= Always

= Sometimes

= Never

= DON’'T XNOW

O N
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HOUSE ~

Next I have e. . questions about a number of activities you or .cher household members
- may do or may have d 2
in the last three monthe. These include things you may have done for work, hobbies, or cgores and {t ﬁé;e ztcother placeos

114.In the last 90 daye, have any membere of 114a. .
your household: - 114B. IF WORK/OTHER:

(Circle all that apply) Was this done at Here those clothes Did he/she shower
home, work, or worn home? before coming home:
elsewhere?

Yes No Don’'t HOME WORK/ BOTH Don’t Yas No Don’t Yed No Don 't
know OTHER know know Ko
a. Palnted plctures
with artliets painte? 1 2 9 3 4 S 9 1 2 9 1 2 9
{not children’s palnts) (044) (045) (046) (047)
b. Painted, estained or
refinished furniture? 1 2 9 3 4 5 9 1 -2 9 1 2 9
(048) (049) (050) (051)
c. Painted the inside or
outside of a home or
building? 1l 2 9 3 4 s 9 1 2 9 1 2 9
(052) (053) (054) (055)
d. Work with stalned
glass? 1 2 9 3 4 5 9 1 2 9 1 2 9
(056) (057) (058) {059)
e. Caat lead into flehing i
sinkers, bullets or
anything else? 1 2 9 3 4 5 9 1 2 9 1 2 9
(060) {061) (062) (061)
f. Worked with soldering
in electronica? 1 2 9 3 4 S 9 1 2 9 1 2 y
(064) (065) (066) (067)
g. Soldering plpes or
sheets of metal? 1 2 9 3 4 5 9 1 2 9 1 2 9
(068) (069) (070) (071)
h. Repaired auto
radiators? 1 2 9 3 4 ] 9 1 2 9 1 2 9
(072) (073) {074) (075)



HOUSE ™

——— —

114. (Continued)

In the last 90 days, have any members of 114a. 1148B. IF WORK/OTHER:
your household:

(Clrcle all that apply) Wae thie done at Were those clothes Did he/she shower
home, work, or worn home? before coming home:?
aelsewhere?

Yes No Don‘t HOME WORK/ BOTH Don‘t Yesn No Don‘t Yeu No Don't
know OTHER know know kaosw
f. Worked on auto bodiees
or auto malntenance? 1 2 9 3 4 5 9 1 2 9 1 2 9
(includes mechanics) (076) (077) (078) (079)
j. Worked at a sewage :
treatment plant? 1 2 9 3 4 5 9 1 2 9 1 2 9
(080) (081) (082) (081)
k. Made pottery? 1 2 9 k] 4 5 9 1 2 9 1 2 Y
(0B84) {085) {086) (087)

1. Ridden a dirt bike,
mountain bike or ATV

in the local area? | 2 9 3 4 5 9 1 2 9 1 2 9
(068) (089) (090) (091)
m. Weldling? 1 2 9 k] 4 S 9 1 2 9 1 2 9
(092) (093) {094) (09%)
n. Cleaned or repalired
firearms? 1 2 9 3 4 5 9 1 2 9 1 2 9
(096) (097) (098) {099)
o. Vieited indoor flirearm
targst ranges? | 2 9 3 4 5 9 1 2 9 1 2 4
(100) (101) (102) (103)
p. Wire/cable cutting
or splicing? 1 2 9 3 4 5 9 1 2 9 1 2 9
(104) (105) (106) (107)
qg. Casting or smelting
lead? 1 2 9 k) 4 5 9 1 2 9 1 2 9
' (108) (109) (110) {(111)



S—

HJOUSE
114. (Continued)
In the last 90 days, have any members of 1l4a. 114B. IF WORK/OTHER:
your housshold:

{Circle all that apply) Was thle done at Were those clothes Did he/uvhe shower
home, work, or worn home? before coming home?
elesewhera?

Yes No Don’'t HOME WORK/ BOTH Don’'t Yes No Don’t Yea No Don
know OTHER know know | STTEIY:
r. Plastice manufacturez 1 2 9 3 4 S 9 1 2 9 1 2 9
(112) (113) (114) (115)
8. Battery manufacture? 1 2 9 3 4 5 9 1 2 9 1 2 y
(116) (117) (118) (119)
t. Pipe machining? 1 2 9 k) 4 S 9 1 2 9 1 2 )
(120) (121) (122) (123
u. Electroplating with
lead solutions? 1 2 9 K 4 s 9 1 2 9 1 2 9
(124) (125) (126) (127)
v. Refining gasoline? 1 2 9 3 4 S 9 1 2 9 1 2 9
(128) (129) (130) (131)
w. Palnt, ylasze, and
ink manufacture? 1 2 9 3 4 S 9 1 2 9 1 2 9
(132) (133) (134) : (139)
x. Rubber manufacture? 1 2 9 3 4 5 9 1 2 9 1 2 4
(136) (137) (138) (139)
y. Scrap metal recovery? 1 2 9 3 4 S 9 1 2 9 1 2 9
(140) (141) (142) (143)
zl. Other lead related
job or actlivity? 1 2 9 3 4 5 9 1 2 9 1 2 9
(144) (145) {(146) (147)
SPECIFY
12. Other cadmium related
job or actlvity? 1 2 9 k] 4 5 9 1 2 9 1 2 Yy
{148) (149) (150) (151

SPECIFY




Vew I°d like %0 asxk yo'! scme guest:sas aDOut jour dies

;:epara:;on:

ppe-1 when f£cod or drinkg arce grercared, Served, cr stored, are they cizan
placed in clay pottery cr ceramiC <ishes which were hcmemace =sr mace

in another country?

Yes
No
DON‘T RNOW

1
2
g

116. wWhen food or drinks are prepared, served, or stored, are thay ofcten
placed in copper or pewter dishes or containers?

(183) 1l = Yes
2 = No
9 = DON‘'T KNOW

117. When food or drinks are stored oOr put away, are they scmetimes
stored in the original can after being opened?

(154) 1l = Yes
2 = No
9 = DON‘'T KNOW



(156=-157)

(158)

(161)

{164)

121.
(167)

122.

(168)

icw - nave a f{@w Ccther SieStigng ascut Your nou

senc.d.

Zces anyone smoke in your/SUBJECT’S hcome?

1 = Yes
2 = No (GO TO 121)
9 = DON'T KNOW

119. How many people smoke in this home? (including reqular

visitors/babysitters)

{number of pecple)

199 = DON‘T XNOW)

120. Does anyone smoke TOBACCO PRODUCT in your/SUBJECT's home?

(Circle responses).

Yes No Don‘t

know
a.Cigarettes 1 2 9
b.Cigars 1 2 9
¢.Pipes 1 2 9

IF YES, How many:

Ciqazcttos per day
(159 160) in the house?
(1 pack=20)

—Cigars per day in
(162-163) the house?

PLp. bowls per day
(165-166) in the house?

Do you have any dogs or cats that go in and out of the housae?

l = Yes
2 = No
9 = DON'T XOW

If yes, specify number

Has anyone ever used any materials from mines or smelters, such as
chat or slag, or lead industry material in or around your house or

yard?

1l = Yes
2 = Ne
9 = DON‘’T XNOW

IT7 YES, SPECIFY WHAT MATERIALS AND HOW THEY WERE USED:

10



123. +What is the nighest vear ¢f educatizn that was cctipleced =-;

the head of thig housenold?

(RESPONDENT MUST DECITE WHO =Ii-

OF HOUSEHOLD Is) o
(169-171) (circle one)
No Schooling 000
Elementary Scheeol 001 002 003 004 ocs
. 006 007 Q08
High school (GED=012) 009 010 011 012
Technical or Trade School T13 Tl4
Junior or Community College J13 J14
Four year College or University Cl3 014 015 01§
Attended Graduate School (or higher) 017
REFUSED TO ANSWER oss
DON’T XNOW 099
(172) 124. What is your total, gross housshold income before taxes? . '
01 =54,999 or less 07 =$30,000 to $34,999
02 =5§5,000 to $9,999 08 =53%,000 to $39,999
03 =$10,000 to $14,999 09 =$40,000 or more
04 =$15,000 to §19,999 88 = REFUSED TO ANSWZR
0S =$20,000 to $24,999 99 = DOM’T KNOW
06 =$25,000 to $29,999
Now we have a set of questions to ask about (SUBJECT'S NAME)
IF PARTICIPANT IS 6 - 71 MONTHS OF AGE, THEN GO TO SECTION 200.

IF PARTICIPANT IS 6 - 14 YEARS OF AGE, GO TO SICTION 300

IF PARTICIPANT 1S 15 YEARS OF AGE OR OLDER, GO TO SECTION 400



200 CHILD QUESTIONNAIRZ
AGE 6 - 71 MONTHS

HOUSE 1ID

PERSON ID -

QUESTIONS ABOUT THE CHILD & - 71 MONTHS OLD (LESS THAN 6 YEARS OLD) SHOUL
3E ANSWERED BY THE PARENT OR LEGAL GUARDIAN OF THE CHILD.

Child‘’s full legal name:_

12
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¥ CHILD .I55 THAN 3 YIARS CLD:

(327) 207. Cces tnhis child breast fz2ed?

= Yes

= No

a Not applicable, over 3 years old
‘= REFUSED

= DON'T XNOW

Y ¥ R NY

208. In the last 90 days, where does (CHILD'S NAME} usually spend HI§/HI3
time each 24 hour period? (approximate number of hours)
(99 = DON'T XNOW)

Babysitter Day Care Other Home Tezal

{outside (commercial Location (24 hrcs;

of home) facility)
Moncday

1C28-029) 10358-031) 1032-033) (033-03%) T33e-0:7)
Tuescay

T038-039) (040-041) 1042-043) (0as-0a5) T(3ez-0¢7)
Wednescay '

(048-049) (0%0-051) 10%2-0%3) (0%¢-088) T(C%&-0=7)
Thussday

TO%E=0%9) T080-081) (082-083) (083-08%) T(U6&-CaT)
Fricday

1088-089) (070-071) 1072-073) (07%=07%) (07E=077)
Sasucsday

1078-079) 1080-031) 1082-083) (0B%-0@%) (0gs-0E")

- Sunday .
1088-089) 1035-03%1) 1097-0%3) (0%4-0%%) (0%6-3% 1)
209. How many hours, on average, dces CHILD spend sleeping?
(098-099) —_— —— (99 = DON‘'T KNOW)
210. How many hours during the day do you think (CHILD'S NAMZI) usual.ly

spends playing on the floor when indoors in this home?

{100-101) —— - BHours (99 = DON‘'T XNOW)



(210)

(112)

(113-114)

(i15)

(116)

(117)

(118)

(119)

(120)

220.

221.

222.

223.

224.

Are (CHILI’'S NAME) hands c:-
l = Yes
2 = No
9 = DON’'T XNOW

Are (CHILD'S NAME) hands cor
l = Yes
2 = No
9 = DON'T KNOW

Are (CRILD’'S NAME) hands or
dirt or sand?

l = Yes

2 = No

9 = DON'T KNOW

—_ T e e e — ——

face usually washed

face usually washed

before going =2 s.zez?

after playing wisn

How many times is (CHILD'S NAME) bathed or given a shower?

per week

(99 = DON‘T KNOW)

Has (CHILD'S NAME) used a pacifier in the last 6 moaths?

1l = Yes
2 = No
9 = DON‘’T KNOW

Does (CHILD‘'S NAME) suck HIS/HER thumb or fingers?

1l = Yes
2 = No
S = DON'T KNOW

Does (CHILD'S NAME) chew on HIS/HER fingernails?

1l = Yes
2 = NO
9 = DON’'T KNOW

Does (CHILD'S NAME) have a favorite blanke:t or toy?

l = Yes

2 = No (GO TO QUESTION 227).

9 = DON'T KNOW

228. Doss (CHILD'S NAME) carry this around duzing the day?

1l = Yas
2 = No

9 = DON*

T XNOW

226. Does (CHILD'S NAME) often put this in HIS/HER mouszn:

1l = Yes
2 = No

9 = DON’

T KNOW

16



(127)

(128)

(129)

(130)

(131)

{132)

[N}
L
(W)

-

How ofzen does (JHILZS's NAME) €4t vegetasles =Soow -~ -
Your garden?

l = Once a week or sore

2 = less than once per week \ /
= Never (GO 70 236)

9 = OON'T KNOW (GO TO 236)

234. How oftan does (CHILD'S NAME) eat leafy green
vegetables, (such as lettuce or spinach) grswn in
your garzrden?

once a week or more
Less than once per week
Never

DON’'T KNOW

D W N
[ B B B |

235. How often does (CHILD'S NAME) eat root vegezasles,
{such as beets or turnips) grown in your garden?

ls= Oonce a week or more

2 = Lase than once per week
I = Never

9 = DON'T XNOW

236. How often does (CHILD'S NAME) eat vegetables grown elsewhere in :ine
local area? (e.g. NEIGHBOR'S GARDEN CR LOCAL FARMERS MARKET)

W N -

231.

238.

once a week or more

Less than once per week
Never (GO TO 239)
DON‘T XNOW (GO TO 2139)

How often does he/she esat lesaly green vegetables, (such
as lettuce or spinach) grown elsewhere in the acea?
-/

ls once a week or more

4 = Lass than once per week
= Never

9 = DON’T RNOW

How often does he/she eat root vegetables, (such as teets
or turnips) grown elsewvhere in the area?

ls= Once a week Or mere

2 = Less than once per week
3= Never

9 = DON‘T XNOW

18 ~
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YOUNG PERSON QUESTICNNAIRE
AGES 6 - 14 YEARS OLD

BOUSE ID | e e

PERSON ID — ——— — ——

QUESTIONS ABOUT THE CHILD 6~14 YEARS OLD MUST BE ANSWERED BY THE PARENT OR LEGAL
GUARDIAN OF THE CHILD.

Child’'s full/legal name

20
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337. wWhat -8 the highest vear of educaticn (CHILI'S NAME) ras tsmolesaz?
(027=529) (cizrzle one) )
No Schoeling coo
Elementary School 001 002 003 004 CC5s
' 006 Q07 008

High Scheol (GED = 012) 009 010 011 012

REFUSED TO ANSWER cas

DON'T RNOW 099

IF CHILD IS 12 YEARS OR OLDER ASK 308 ON SMOKING, OTHERWISE, GO TO 109
308. Does (CHILD’S NAME) smoke or use tobacco products?
{030) l = Yes
2 = No (GO TO 309)
8 = REFUSED (GO TO 309)
9 = DON'T KNOW (GO TO 309)

Does he/she smoke/use TOBACCO PRODUCT?
{Circle responses)

Yes No Don‘t IF YES, HOW MANY:

know

(031) a. Cigarettes 1 2 9 — Cigarettes per day, totzal
(032-033) (1 pack=20)

(034) b. Cigars 1 2 9 —— — Cigars per cday, total
(035-036) ‘

(037) c. Pipes 1 2 9 — — Pipe bowls per day, =o=al
(038-019)

{040) d. Smokeless .

tobacco 1 2 9 -— — Times per day, total

(041-042)

22
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LN

where coeg (CHILI'S NAME) usually play woen
cuzdoors arsounce the hcuse?

i = Back yard 7 w Cthar (specify)
2 = Pront yard 9 = DON'T XNOW
3 = side yard

Where does (CHILD'S NAME) usually play
outdoors (in the last 90 days) when he/she :is
not playing in your own hcme yard?

01 = Neighbor‘'s yard

02 = Playground

03 = Near or around creek or ditch

04 = On or near tailings or slag piles
0S = On sidewalks or streets

06 = Park

07 = Only plays at home

Q8 = Qther (SPECITY)

99 = DON'T KNOW

Is the ground where (CHILD'S NAME) usually
plays mainly grassy, concrete/asphalt, plain
dirt oz soil, just a sandbox, cr some ozher
stuff? )

Grassy
Concrete/asphalt
Dirt/soil
Sandbox

Othar (SPECITY)
DON'T XNOW

W~
[ DN BN B B BN )

316. Does (CHILD’S NAME) often take food or a drink
- with him/her ocutside to play?

3:3.
(23

14.
(132-133)

318.
(134)
(13%)

1l = Yes
2 = No
9 = DON'T XNOW



324.

(143)

(144)

(14S8)

(146)

(147)

PERSCN I5 -

_ T e o e v—— o e

Scoes your househcld have a vegetable Garden ia your yazd?

l = Yes

2 = No

(GO TO 329)

3 = DON'T KNOW (GO TO 329)

iZS.

328.

Has soil been hauled in and placed on your garden?
l = Yes

2 = No

9 = DON’T KNOW

IF YES, SPECIFY FROM WHERE? -

How often does (CHILD'S NAME) eat vegetables grown in
your garden? .

Oonce a week or more
Less than once per week
Never (GO TO 329)
DON'T KNOW (GO TO 329)

0 W N
[ B B B ]

327. How often does (CHILD'S NAMI) eat leafy green
vegetables, (such as lettuce or spinach) gzown in
your garden?

ls= Once a week or more

2 = Less than once per week
= Never

9= DON’T KNOW

328. How often does (CHILD'S NAME) eat root
vegstables, (such as beets or turnips) grown in
your garzden?

ls= once a wveek or more

2 = Less than once per wask
J = Never

9 = DON’T XNOW

26
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My lLast guestions are adout (CHILD'S NAME'S) acsivities.

333.

(152)

{153)

{154)

(15S)
(156)

(157)
(158)

(159)
(160)

(161)
{162)

(163)
{164)
{168)

In the last 90 day, has (CHILD'S NAME) parsiz
following activities? (Circle all that apply.

This completes the guestionnaire.
about itc?

ipated ia any of < e
)

Yes No Jon'z
kaow

a. Painted pistures with artists paints? 1 2 9

{(not children’'s paints)
b. Painted, stained or refinished

furniture? b 2 9
c. Painted the inside or outside of a

home or building? 1 2 g
d. Worked with stained glass? 1 2 9
e. Cast lead into fishing sinkers,

bullezs or anything elsae? 1 2 9
£. Worked with soldering in electronics? 1 2 9
6. Worked on soldering pipes

or sheets of metal? 1 2 S
h. Repaired auto radiators? b 2 9
i. Worked on auto bodies or auto

maintenance? 1 2 S
j. Made pottery? l 2 9
k. Ridden a dizt bike, mountain bike,

o2 ATV in the local area? 1 2 9
1. Welded? ' 1 2 9
m. Visited indoor firearm target ranges? 1 2 S
n. Cleaned or repaired firearms 1 2 9

Do you have any questions oz ccmme:nts

Thank you for your time.

28
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TEENAGE AND ADULT QUESTIONNAIRE
AGES 15 - 44 YEARS

QUZSTIONS ABOUT THE YOUNG ADULT AGED 15-16 MUST BE ANSWERED WITH THE PARENT OR
GUARDIAN PRESENT.

400. " QUESTIONS FOR SELICTED PERSON AGE 15 - 44.
HOUSE 1D
PERSON ID -

What is your full/legal name?

29



PERSON I3 -

— e — — —— — —— —

407. what is the highest year of educatian you have ccmpleted?

(028-030) (circle one)
No Schooling (ofe[s]
Elementary Schoel 001 002 003 004 0OS

: 006 007 008

High Schoel (GED = 012) 009 010 011 012
Technical or Trade School T13 T4
Junior or Cemmunity College J13 J14
Four year College or University 013 014 015 016
Graduate School (or higher) 017
REFUSED TO ANSWER (o] -1-)
DON'T KNOW 099

il
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(045)

(046)

(047-048)

(049-030)

(051-052)

(053-05¢)

(055-056)

O 0N

410.1

§10.2

410.3

410.¢

410.5

= ves
= no (GO TO QUESTION 411

= REFUSED TO ANSWER o/
= DON‘'T XNOW

— — — e e —

Do you smoke cigars now?

1 = yes

2 = no (GO TO QUESTION 410.2)

8 = REFUSED TO ANSWER (GO TO 410.2)
9 = DON'T KNOW

410.1.1 On the average, how many cigars a week
do you now smoke?
(NOW GO 70 QUESTION 410.3)

How long has it been since you smoked cigacs?

years
00 = under 1 year

88 = REFUSED
99 = DON'T KNOW

On the average of the entirze time you smoked, how rmany
cigars did you smoke per week?

- — Ccigars per week

88 = RIFUSED

99 = DON°’T KNOW

About how old were you when you first started smoking
cigars regularly?

—_— e Yyears o0ld

68 = RIFUSIKD

99 = DON'T KNOW

N

For how many ysars WERL YOU/HAVE YOU BIEN a cigar
smoker, not including the time you may have stayed off
cigars?

— — Years

88 = REIFUSED

99 = DON’'T KXNOW
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CHEWING TOBACCO

412. ZFave you used chewing toDaccd at least 20 Cr Tcore =.mes =us.-=
your entire life?
, (069) 1= yes
S 2 no (GO TO QUESTION 413)
8 = REFUSED TO ANSWER
9 = DON‘'T XNOW

" 412.1 Do you chew tobacco now?
(070) 1l = yeas
2 = no (GO TO QUESTION 412.2)
8 = RIFUSED TO ANSWER (GO TO 412.2)
9 = DON'T KNOW

412.1.1 On the average, how many plugs, =wists, or
pouches do you chew a week?
(071-07;) — e (NOW GO TO QUESTION 412.3)

412.2 How long has it been since you chewed tobacco?'

{073-074) —_— - Years
00 = under 1 year
88 = RETFUSED
99 = DON’'T KNOW

412.3 On the average of the entire time you chewed tobacco,
how many plugs/twists/or pouches did you chew a week?
88 = RIrUSID
99 = DON'T KNOW

(075-076)

412.4 About how old wvere ycu when you first started chewi:s
tobaceo regularly?
(077-078) — - Yuazrs old
88 = REYUSKED
99 = DON’T XNOW

.

412.5 Por how many years HAVE YOU/DID YOU chew tobacco, not
including the time you may have stayed off chewing
tobaceo?

(079-080) — - Yo&crs
88 = RIFUSID
99 = DON'T KNOW

s
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Now I have a few guestisns on alcshol consumption.

(993)

(094)

(095-096)

(097-098)

(099-100)

414.

you ever drink alcoholic beverages?
Yes

No (GO TO QUESTION 415)

REFUSED

DON'T XNOW

[0 I B %

o~ 0

414.% Do you presently drink alcoholic beverages?
l = Yes (GO TO QUESTION 414.1.2)
2 = No
8 = REFUSED TO ANSWER (GO TO QUESTION 418%)
9 = DON'T KNOW (GO TO QUESTION 415)

414.1.1 How old were you when you quit?

88 = REFUSED TO ANSWER
99 = DON‘'T KNOW

414.1.2 How old were you when you began drinking alcoholic
beverages?

88 = REFUSED TO ANSWER
99 = DON'T XNOW

414.1.3 On the average, how many drinks a week do you have?
(1 DRINK = 1 BEER, 1 SHOT LIQUOR OR MOONSHINE, 1
GLASS WINE OR WINE COOLER)

88 = REFUSED TO ANSWER

99 = DON’'T XNOW
LESS THAN l/week = 00

kb
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The next set cf guestilzsng are apout activiz:ies and icos ycu may nave.

416. In the last 30 days have you worked as a mines SI :n a min.n-s
related job such as mine macerial handling or ::an-po::a:;cn;
(171) 1l = Yes
. 2 = No (GO TO 423)

9 = DON'T KNOW (GO TO 423)

417. What type of mine work did you do in zhe last S50 days?
{(Cizcle all that apply.)
Yes No DON'T XNOW

(172) a. Undezground 1. 2 9
(173) b. Surface 1 2 9
(174) c. Milling 1 2 9
(175) d. - Transportation/

handling b 2 9
(176) e. Clerical/Admin. 1 2 9
(177) £. Smelter 1 2 9
(178) G. Other b 2 9

IF OTHER, specify:

418. wWhat type of mine did you work in the last 30 cdays?
(Circle all that apply.)

Yes No Don't know
(179) a. Lead 1l 2 9
(180) b. Zine 1 2 9
(181) c. Silver 1 2 9
(182) d. Molybdenun 1 2 9
(183) .. Coal 1 2 9
(184) £. Limestone i 2 9
(185%5) g. Clay 1 2 9
(186) h. Other b 2 9

I¥ OTHER, SPICIrY:

419. WwWhat is the name of the place whers you work {(have worked)?

420. How long have you worked (did you work) there, in years and

months?
—_— e Yoars — = Months
(187-188) {(189-190)
421. Do (did) you chaange out of your work clothes and leave them at
wozk?
(191) 1 = Always
. 2 = Sometimes
3 = Never
9 = DON'T KNOW
422. Do (did) you shower at work before coming home?
{192) .1 = Always
2 = Sometimes
3 = Never
9 « DON'T RNOW

39
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(21%) . rains, slaze, and w0k
manulaczure? 1 2 5
(216) x. Rubber manufacture? 1 2 9
(217) Y. Scrap metal recovery? b} 2 9
‘ (218) zl. Cther lead related job
or activicy? 1 2 9
SPECIFY
(219) z2. Other cadmium related job
or activity 1 2 9
SPECIFY
424. Have you done any of the following activities in the last
month?
Yes No
(220) a. Painted a house or building
inside or out? . 1 2
(221) b. Painted or refinished furniture? 1 2

41



— — —— —— —— —— — —

428. -oes yourI ncusenold have a garden .n yoOuUr yard?
(VEGETA3ZLI CR FLIWER)

(252) 1 = Yes

2 = No (GO TO 434)
9 = DON'T RNOW (GO TO 434)

429. IF YES, Do you frequently till, plant or work the garden

yourself?
(263) 1l = Yes
2 = No
9 = DON‘T KNOW

430. Has so0il been hauled in and placed on your garden?

(264) l = Yes
2 = No
9 = DON'T KNOW
IF YES, Specify from whaere

431. How often do you eat vegetadles grown in your garden?

(265) l= once a weaek or more
2= Less than once per week
3= Never (GO TO 4134)
9 = DON'T KNOW (GO TO 434)
432. How often do you eat leafy green vegetables,
(such as lettuce or spinach) grown in your
garden?
(266) l = Once a week or more
- 2 = Less than once per week
3 = Never
9 =  DON'T KNOW
433. How often do you eat root vegetables, (such as
beets or turnips) grown in yeur garden?
(267) 1 = Once a week cr more
2 = Leass than once per week
3 = Never
9= DON’'T KNOW

41
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“IN: 32 TO END
FOR WCMEN CNLY:

Now I have a couple questions on pregnancy and Lizsth contzol pills., : ask
these cuesticns because they can affect the resulzs of the blood tests we will
me dzing.

438. Yyou pregnant?
Yes (GO TO END)
No
Not applicable (male subject)
REFUSED
DON'T KNOW

{272)

WM~

435. Are you taking bizth contzrel pills?
(273) l = Yen
. = No
= Not applicable (male sudbject or 438 answered YES)
s REFUSED
= DON‘'T KNOW

VO IN

END:

This completss the questionnaire. Do you have any gquestions or comments
about it?

Thank you for your time.

4s
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SECTION 1
EXECUTIVE SUMMARY

1.1 BACKGROUND

" The Agency for Toxic Substances and Disease Registry (ATSDR) developed a
multisite approach to examine the interdependence between environmental
contaminant sources, human behavior, and socioeconomic factors that may influence
blood lead levels in susceptible populations. .

Three sites on the National Priority List (NPL) came to the attention of ATSDR
as areas where residents require additional healith evaluations. Lead and cadmium
are the contaminants of specific concem. The NPL's sites included in this study are
(1) Joplin, Jasper County, Missouri; (2) Cherokee County Subsite in Galena, Kansas;
and (3) NL Industries/Taracorp Site in Granite City, Madison County, lllinois. The
primary media and route for potential exposure at each of these sites are high soil
concentrations of lead and cadmium.

Health officials in each of the three states represented agreed to participate in
conducting exposure studies to assess the degree to which residents were being
exposed. The similarity in study design for the three sites made it feasible to include
the individual studies in a larger multisite study approach. During the months of
November 1990 through March 1991, ATSDR met with representatives and officials
from the three State Departments of Health who agreed to participate in the Multistate

Study.

1.2 OBJECTIVES

ATSDR, through Contract No. 205-30-0839, assigned Midwest Research

Institute (MRI) the responsibility to provide laboratory services and support the
collection of buological data for the Multistate Study. MRI's objectives for the project

were:

J To collect, process, store, and transport blood and urine specimens from
study participants to the Centers for Disease Control/Center for
Environmental Health and Injury Control (COC/CEHIC) for analysis for
lead, cadmium, free erythrocyte orotoporphyrin (FEP), alanine-amino
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cepucase (AAP), gamma-giutamyitransterase (GGT,, Atzacewyl 3-
gluccsamindase (NAGA), creatinine, and several immunoicgical
indicators.

. To provide analysis services for routine blood and urine tests, using local
hospitals and Roche Biomedical Laboratories (Roche) in Kansas City,
Missouri.

. To implement a Quality Assurance/Quality Control (QA/QC) program to
assess the quality of the data from the routine blood and urine tests and
to provide comprehensive and traceable data to ATSDR.

1.3 SUMMARY OF RESULTS

MRI supplied qualified personnel to collect blood and urine specimens from
1,705 study participants at the three study sites and to process, store, and transport
the specimens for the analytical tests shown in Tables 1 and 2. The sites, number of
participants, and dates of collection were as follows:

Site Number of participants Dates of collection
Joplin, Missouri 701 July 16-August 27, 1991
Galena, Kansas 163 September 10-30, 1991
Granite City, lllinois 841 August 22-September 20, 1991

Summaries of the number of specimens collected for specific tests are shown in
Tables 3 and 4. Control and replicate specimens were generated at the rates of 15%
and 10%, respectively, of the number of participants for the routine blood and urine
tests shown in Table 4. Table 5 is a summary of the number of specimens generated
for each QA/QC specimen type.

1.4 ORGANIZATION OF REPORT

The remainder of this report provides detail on project organization (Section 2),
preliminary activities (Section 3); colléction, processing, storage, and transport of
specimens (Section 4); analysis activities (Section 5); and collection, analysis, and QC
results (Section 6). The Appendices contain the CODC/CEHIC laboratory protocol,
examples of documentation forms, and detailed collection resufts and QC data for the
control and replicate specimens. -

MR-AITTLOSA 2
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Table 1. BLOOD SPECIMEN COLLECTION
n Shipping

.. :Blop . quirec handlin; _Instructions
Lead* EDTA b 0.5 mL 4°C Overnight/batch
Cadmium* EDTA b 0.5 mL 4°C Overnight}batch
FEP* EDTA b 0.5 mL 4°C Overnight/batch
cBC¢ EDTA 1 1mL 8 h/on ice Local/daily
Immunoglobulin® Red top d — Freeze Overnight/batch
Biomedical tests® Red top d 3 mL 4°C Overnight/batch
Immune panel* Heparinized 1 1.5 mL Control room temp. Overnight/daily
Total volume 7.0 mL

* Analysis by CDC/CEHIC.

e & 0 U

Notes:
A.
B.

C.

Miu AV 2D 0N

One tube was used to collect the blood for Pb, Cd, and FEP.
Analysis by local hospital laboratories.

One tube was used to collect the blood for the IgG and biomedical tests.
Analysis by Roche Biomedical Laboratories.

Tests listed by priority for collection and analysis.

Syringe and butterfly/vaculainer apparatus was used to collect specimens from children ages 6 mo

through 6 yr old.

The immunoglobulin test was performed from a 0.5-mL aliquot of the serum collected for the

biomedical tests.

—
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Cadmium* On-site void 10 mL HNO,
GGT/AAP* On-site void 10 mL Glycerol
NAGA* On-site void 5mL No preservative
Creatinine* On-site void 5mL No preservative
Urinalysis® On-site void 5mL No preservative

* Frozen immediately (-20°C), stored, and shipped with dry ice

overnight. Analysis by COC/CEHIC.

® Stored at 4°C. Analysis by local hospital laboratories.

MN-AVITZI.OSR
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SECTION 2

PROJECT ORGANIZATION

Midwest Research Institute (MRI) worked with ATSDR and the Principal
Investigators (Pls) from each of the states to plan, coordinate, and conduct the
Multistate Study. The overall project organization is shown in Figure 1.

As cited previously, MRI's responsibilities included collecting, processing,
storing, and transporting blood and urine specimens to the various laboratories for
specific chemical and biomedical analyses, implementing a QA/QC program that was
inttiated at the collection site, and providing comprehensive and traceable data to

ATSDR.

Specific activities performed by MRI to achieve the objectives of the Multistate
Study included:

MN-AVASTZY OSSR

Providing qualified personnel to work at each study site to coilect,
process, store, and transport blood and urine specimens as specified in
the Revised Work Plan. Phlebotomists and lab staff were recruited near
the study sites to perform this work.

~

Contracting with Roche Biomedical Laboratories (Roche) to perform the
blood chemistry panel specified in the Revised Work Plan.

Contracting with a hospital laboratory near each site to perform complete
blood counts (CBC) and routine urinalyses (UA) for all specimens.

Coordinating ali collection activities with the Missouri, Kansas, and lllinois
Departments of Health Principal investigators (Pls).

Applying QA/QC procedures to maintain specimen integrity, and
providing control specimens and replicate analyses as required.

Providing appropriate documentation to track all specimens (using a
unique |D number) through collection, processing, storage, and transpont.

Transporting all specimens to COC/CEHIC, Roche, and local hospital
laboratories for analysis under specified storage conditions.
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ATSDR

of Specimens

MRI - — — — — States: MO, KS, IL
Collection, Collection of

Processing, Storage, Census Information,
and Transport Scheduling

and Interviewing
of Study Participants

Roche

Local
Hospital
Laboratory

CDC/
CEHIC

2248 hr ovg 012902

Figure 1. Overall project organization.
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Provicing analysis resuits by unicue ID nu~cer for eacn specimen o

ATSDR for *ne rcuting Dicee and urire tasts and biomedical *a3is. T-=
test resuits provided cy the iccal laccrateries and Roche were raccmzs

to MR, reviewed, ccmpiied, and transferred by magnetic tare 10 ATSOR.

MRI's day-to-day project management included the following responsitiiities:

MALAVITZ). O8N

Daily contact with the on-site coordinator and PI.
Receipt of copies of collection and shipping summaries.

Receipt, review, and compilation of hard copy analysis results from
Roche and local hospital laboratories.

Evaluation of blind QC results received with each set of analysis results.

Transcription of hard copy data onto a magnetic tape.

Reporting status of the project to the ATSDR project officer in required
weekly and monthly reports and as needed.

10
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SECTION 3

PRELIMINARY ACTIVITIES

Several planning meetings were held with ATSDR, States, MRI, and
CDC/CEHIC staff between November 1990 and initiation of the study, including a
planning meeting in Atlanta in March 1991, which was attended by staff from alil the”
agencies. These meetings were held to clarify the work and to define the
responsibilities of all agencies involved in the Multistate Study. MRI prepared a work
plan for the Multistate Study in response to a work assignment request from ATSDR
dated April 8, 1991. MRI's work plan was reviewed by ATSDR and subsequently
revised to address specific comments. MRI's work plan dated May 24, 1991 was
followed throughout the Multistate Study. A laboratory protocol for collection,
processing, storage, and transport of specimens was supplied by CDC/CEHIC and is
included as Appendix A.

Planning meetings were also conducted by MRI with local hospitals, Roche,
local [abor resources, and couriers/shippers to arrange analysis services, labor, and
transport of specimens for the Multistate Study. These planning meetings included
prestudy site visits to evaluate collection facilities and shipping logistics. Preliminary
trials were conducted immediately before collection dates to ensure that all personnel
were properly trained.

Data management was planned in conjunction with the ATSDR Project Officer
and Data Manager. A meeting was held at MRI on July 10, 1991, to discuss the data
management requirements, and subsequent planning with a local transcription service
followed. A test tape containing resuits from the CBC, UA, and blood chemistry tests
was submitted to ATSDR on September 17, 1991, and was approved on
September 30, 1991.

Additional details on the preliminary activities for each study site follow.

MI-AVTZI 0N 11



SECTION 4

COLLECTION, PROCESSING, STORAGE, AND
TRANSPORT OF SPECIMENS

Specimens were collected, processed, stored, and transported according to the
laboratory protocol supplied by COC/CEHIC (Appendix A). Specific information ‘
regarding staff, facilities, supplies, scheduling, storage, and transport follows.

4.1 ON-SITE STAFF

Phlebotomy support was arranged through Roche for the Joplin, Missouri, and
Galena, Kansas, studies. One phlebotomist worked through both studies, but backup
staff was provided by Roche on occasion. College students and temporary help
provided urine collection, processing of specimens, and on-site coordination for the
Missouri and Kansas studies. The hospital staff at St. Elizabeth Medical Center
provided phlebotomy service, urine collection, specimen processing, and on-site
coordination for the Granite City, lllinois, study.

All staft were trained by MR! and CDC/CEHIC staff during the preliminary trials
held at the sites prior to initiation of the collection. The CDC/CEHIC laboratory
protocol (Appendix A), the MRI Revised Work Plan, and supporting documentation
forms (Appendix B) were used in the training. Figure 4 shows the overall collection,
processing, storage, and transport scheme which was used for the Multistate Study.
All handling and packaging of specimens were performed in compliance with the

following documents:

. Memorandum ot Instructions for Packaging and Shipping of Biomedical
Materials, October 24, 1988 (supplied by ATSDR).

. 42 CFR Part 72—Interstate shipment of Eticlogic Agents.

. MMWR August 21, 1987—Recommendations for Prevention of HIV
Transmission in Health-Care Settings.

. MMWR June 24, 1988—Universal Precautions for Prevention of

Transmission of HIV Virus, Hepatitis B Virus, and Other Blood-borne
Pathogens in Health-Care Settings.

MR-AVASTZL0SR 16
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Figure 4. Collection, processing, storage, and transport of specimens.



All Co-Sig Ccerscnnel wro were invelved witn cc.lecing, orocessing, sicrra --
sacking specimens for transpen were instructed cn the reguiations and the correct
means ci hanaling and packaging the scecimens. Caopies ¢f the above listed
documents were available at each ccllecticn site. As a safety precaution, a soluticn cf
5,000 ppm scdium hypachlorite (1:10 diiuticn of household bleach in water) was
available at each collection site to decontaminate any spills that might have occurred.

Supervision of the staff was provided by the on-site coordinator hired by MRI,
and was supported by technical advice provided by the Pl on site and CDC/CEHIC
staff by telephone.

4.2 COLLECTION FACILITIES

The collection facilities were selected by the States with several considerations
in mind, including convenience to participants, privacy, availability of bathrooms,
utilities, telephones, storage, safety, and cleanliness. Details regarding each collection
facility follow.

4.2.1 Joplin, Missouri

Specimens from the study population were collected from July 16 through
August 6 at the Jasper County Heaith Department. Blood collection and processing
was performed in a partitioned area in an upstairs office. The urine specimens were
collected and processed in a downstairs laundry area convenient to the restrooms and
the waiting area. Since no fume hood facilities were available, urine specimens
needing the addition of nitric acid were taken daily to a locai university to perform that
function. A room was available for storage of specimens and extra supplies. A phone
was installed by the State, and copies of collection logs ‘were made at a nearby
library. No telefaxing service was available.

Collection activities were moved to the Neosho Auditorium on August 7 where
specimens from the control population were collected through August 27. Blood
collection and processing was performed in a stairwell area, and the urine specimens
were collected and processed in a partitioned area convenient to the restrooms. No
fume hood facility was available, so urine specimens needing the addition of nitric acid
were taken t0 a nearby hospital pharmacy to perform that function. A closet was used
for the storage of extra supplies. A telephone and copy machine were available for
use as needed. No telefaxing service was available.

4.2.2 Galena, Kansas

The Baxter Memorial Hospital (non-operating) facility was used for the collection
of specimens from both the study and control part.c:pants. Blood collection and

AP ATZI.OSA 18



prccessing were cerformed in the hospital pnarmacy. A patient rocm with & réstrazm
was used for urine collection and processing. A fume hcod was available in the
phamacy for the nitric acid addition to selected urines. There was sufficient spaca in
the collection areas for storage of extra supplies. A telephone and copy machine
were available for use as needed. No telefaxing service was available.

4.2.3 Granite City, lllinois

Specimens from the study and control populations were collected at St.
Elizabeth Medicai Center. A large room, which was convenient to restrooms and the
waiting area, was set up for blood and urine processing. There was sufficient space
in the collection area for storage of extra supplies. A telephone, copy machine, and
telefax machine were available for use as needed. '

4.3 COLLECTION SUPPLIES

Collection supplies for the Multistate Study were provided by CDC/CEHIC, MRI,
and the States. Table 6 gives a summary of the supplies used and by whom they
were provided.

4.4 SCHEDULING PARTICIPANTS

Scheduling participants for interviews and specimen collection was performed
by staff from the individual States. Scheduling was adjusted based on the number of
participants, the time of the first and/or last appointment, shipping restrictions, and the
CDC/CEHIC work load. Generally, the days and hours of operation for each site were
as follows.

Site Hours of Operations
Joplin, MO M-F, varied hours
Galena, KS . MW—=3pm.to8pm.,; T,Th—11am.to 6 p.m.
Granite City, IL M-F, 8 a.m. to 8 p.m.

These hours were adjusted as necessary based on the factors mentioned above. The
schedules were given by the State’s Pl to MRI's on-site coordinator on a daily basis.

MIS-AASTZE OSA 19 -



Table 6. SUMMARY OF COLLECTION SUPPLIES PROVIDED BY
CDC/CEHIC,MRI, AND THE STATES"

Supplier: | . v  Supplles | .‘

CDC/CEHIC . | Screened collection supplies (for Pb and Cd specimens)
Containers for other specimens analyzed by CDC/CEHIC.
Protocol, collection logs

Specimen labels

Shipping containers

Band-Aids™, gauze

MRI Serum separator and transfer tubes (through Roche)
Centrifuge (through Roche)

Urine tubes (through local hospitals)

Slides for blood smears (through local hospitals)
Facility equipment

'| Paperwork

Shipping supplies

Slide mailers

Juice, toys, candy, Band-Aids™

Missouri Candy, toys
Kansas None
Winois Juice, toys, McDonald's® certificates

* Some supplies were provided jointly by more than one agency participating in the

study.



4.5 STORAGE OF SPECIMENS

Specimens were stored according (o the ccnditions identified in Tables 1 and 2
and shown in Figure 4. Prior to transport, room temperature specimens were stored
at ambient temperature, refrigerated specimens in a refrigerator, and frozen
specimens in a freezer. During transport, room temperature was maintained in the
insulated shipping container by enclosing unfrozen cold packs, and refrigeration and
freezing was maintained by enclosing frozen cold packs and dry ice, respectively, in
the insulated shipping containers.

4.6 TRANSPORT OF SPECIMENS

MRI arranged the transport of all specimens to local hospitals, Roche, and
CDC/CEHIC. Specimens for CBC and UA were delivered to the local hospital
laboratories at least twice a day by MRI's on-site staff. The blood chemistry
specimens were transported to Roche in Kansas City by their courier (Missouri and
Kansas) or Flextleet courier (lllinois). The specimens collected for the immune panel
were shipped daily to COC/CEHIC. The remaining specimens (frozen blood serum
and urine) were batched and shipped to CDC/CEHIC at least once a week.

Specimens going to CDC/CEHIC were transported by Flexfleet couriers to the
nearest major airport (Missouri and Kansas—Tulsa, Oklahoma; lllinois—St. Louis,
Missouri), flown to Atlanta by Delta Dash, and delivered to COC/CEHIC by
Dependable Courier. Shipments were scheduled for overnight service with delivery to
CDC/CEHIC by 10 a.m. The only exception was Granite City, lllinois, where Federal
Express was used on Fridays, with Saturday delivery by noon.

4.7 REDRAWS

A second blood specimen was collected and transported to CDC/CEHIC for
analysis for those participants found to have elevated blood lead levels. The collection
and transport was arranged by MR, using the same phiebotomists hired for the
studies.

For the Joplin, Missouri study, 12 blood specimens for lead analysis were
collected from participants having blood levels > 15 pg/dL. Six of the specimens were
drawn during the Galena, Kansas collection in September, 1991; four were drawn at
the Jasper County Heaith Department and two at the Joplin Health Department on
September 25, 1991, and November 22, 1991, respectively. For the Galena, Kansas,
study, redraws for blood lead analysis were performed on December 23, 1991, for
three participants with blood lead levels of > 15 ug/dL. The collection was performed
in the participants’ homes.



Forty-seven redraws were "=r‘orr'.eap'anuary 6-15, 1892, at St. Elizateth
Medical Center in Granite Crty, lllinois for those particicants with blood lead levels of
> 10 pg/dL.

All of the blood lead specimens wererefr:gerated prior to and during shipment
to CDC/CEHIC for analysis.



SECTION 5

ANALYSIS ACTIVITIES

Analysis activities performed by MRI for the Multistate Study included clinical
chemistry support, data management, and Quality Assurance/Quality Control. Details
about each of these analysis activities are given in this section.

5.1 CLINICAL CHEMISTRY SUPPORT

MRI was responsible for the recruitment, training, and QC oversight of the
laboratories hired to perform the CBC, UA, and blood chemistry analysis. Local
hospital laboratories were recruited to perform the CBC and UA, primarily due to the
need to complete these analyses within 8 hrs of collection. The laboratory managers
were provided lists of the tests required for the studies, and performed as the primary
contact point for the MRI project leader to obtain status reports. The CBCs were
performed on a Coulter Counter instrument; UAs on a Clinitek® 200.

Roche was recruited to perform the blood chemistry panel primarily due,to the
Kansas City location and the need to use one laboratory for all three sites of the
Multistate Study. The laboratory manager was provided a list of analytes desired for
the study, and a custom panel of test resuits was arranged by Roche. Day-to-day
contact to obtain status reports on analyses was maintained with the laboratory staff.
The instrument used for the blood chemistry panel was an Olympus DEMAND.

The analysis laboratories and the tests they performed are shown in Table 7.
Specific components of those- tests are shown in Tables 8 and 9.

5.2 DATA MANAGEMENT

Hard copy test results for individual participants were received at MRI from
Roche and the local hospital laboratories. These data were compiled by MRI staff into
individual files for each participant (by unique ID number), for each control, and for
each replicate. The participant test results were copied and sent to a transcription
service (Datatran, Kansas City, Missouri) where the data tapes were prepared using
double entry procedures. The data tapes were 1600 bits per inch (bpi) in IBM format
(EBCIDIC).
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Table 7. LABORATORIES PROVIDING CLINICAL CHEMISTRY SUPPORT FOR
THE MULTISTATE STUDY

1706 North Corrington Avenue
Kansas City, MO 64120

MO, KS, IL

Blood chemical panel
Reticulocyte count*

2400 Madison Avenue
Granite City, IL 62040

Freeman Hospital MO, KS | Complete blood count, excluding
1102 West 32nd Street reticulocyte count

Joplin, MO 64804 Urinalysis

St. Elizabeth Medical Center L Complete blood count, including

reticulocyte count
Urinalysis

* Performed by Roche for the MO and KS studies due to labor limitations at
Freeman Hospital.
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Table 8. BIOMEDICAL TESTS (SERUM)

AST (SGOT)® 0-6 mo 0-120 IU/L
7-12 mo 0-110 1U/L
1-5 yr 0-75 1U/L
6-10 yr 0-60 1U/L
>10yr 0-50 IU/L
ALT (SGPT)¢ 0-50 IU/L 8.33
GGT’ Male 0-65 IU/L 6.45
Female 0-45 UL
Albumin 3.5-5.5 g/dL 2.78
Total protein Newbom  4.6-7.2 g/dL 3.23

<2yr  57-82gdL
22yr 6.0-8.5 g/dL

Creatinine 0.5-1.5 mg/dL 4.76

- || BUN® . 7-26 ng/dL 7.14
Electrolytes

Sodium 135-148 mEgQ/L 1.43

Potassium 3.5-5.5 meg/L. . 2.44

Chloride 94-109 mEQ/L 1.98
M

Provided by Roche Biomedical Laboratories.
Aspartate Aminotransferase.

Alanine Aminotransferase.
Gamma-Glutamyitransferase.

Blood Urea Nitrogen.

e O o o .



Table 9. ROUTINE BLOOD AND URINE TESTS

O S TR G LTGRR
hnsmesnetasemt

Blood CBC to include:
Hemoglobin and hematocrit

White blood cell count and differentials®
Red blood ceil count, indices, and

morphology
Platelet estimate and reticulocyte count

Urine Chemical urinalysis (routine dipstick)
Microscopic urinalysis, if indicated
Specific gravity

* Two blood slides will be prepared for manual detemmination
of differential.
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The numper of records and Fanicicant |ID numters were verified at MRl zric
submissicn of the data tapes and correspending tound data summary sheets ‘cr
site to ATSDR on December 20, 1991.
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Slide mailers containing blood smears for manual differential were received at
MRI from the local hospitals. The mailers were labeled with the patient ID number
and packed numerically by site in labeled shipping boxes. The blood smear slides
and bound inventories for each site were submitted to CDC/CEHIC on November 1
(Missouri) and November 26 (Kansas and lllinois).

The flow of project data at MRI is summarized in Figure 5.

5.3 QUALITY ASSURANCE/QUALITY CONTROL

Quality ass'.rance/quality control activities performed by MRI included
documentation, generation of controls, replicates and blanks, and review of test resuits
for the routine blood and urine tests.

5.3.1 Documentation

Standard laboratory QA/QC procedures and guidelines were applied to ensure
that specimen integrity was maintained throughout collection, processing, storage, and
transport. These procedures and guidelines included:

. Training of personnel by MRI in the procedures incorporated into the
specimen collection and shipping protocol supplied by CDC/CEHIC and
the MRI work plan. A copy of the protocol and associated work plan
elements was available at each collection site for reference.

. Application of replicate labels containing a unique ID number to all
specimens associated with a study participant. These sequential
numbers were supplied by Mr. Charies Dodson of COC/CEHIC, and were
blind to the analysis laboratories.

. Application of the unique ID number for blind replicates to the paperwork
for the participant from whose specimen the replicate was prepared.

. Documentation of the collection and processing of each specimen on the
collection logs.

. Documentation of the generation of quality control specimens on a daily
QA/QC log.
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INTRODUCTION

The NL Industries/Taracorp Site (henceforth Taracorp) is

located in a mixed industrial and residential area of Granite

City (Madison County), Illinois. Taracorp is one of 41 National
Priority List (NPL or Superfund) hazardous waste sites in
Illinois. For the State of Illinois, the Illinois Department of
Public Health (IDPH), in conjunction with the Agency for Toxic
Substances and Disease Registry (ATSDR), evaluates each Supeffund
site’s potential to harm public health.
The exposure study described here was undertaken as part of
a larger study of Superfund sites with lead contamination in
several states. The objectives of the Illinois part of the
Multistate Lead and Cadmium Exposure Study were as follows:
1. To determine the concentration of lead and cadmium in
blood and urine in target populations.
2. To determine the level of lead and cadmium
contamination in environmental media in target areas.

3. To compare these levels with levels of contamination e

L LA™ l(-*-“)""observed in comparable non-target areas.
v }‘(‘7

Other parts of -the multistate study not reported here
include three mihing and/or smelting sites in other states where
the potentiai for exposure to lead and cadmium also existed. The
objectives in these studies are similar. Cadmium is not present
in higher than background concentrations in the Granite City

area; however, cadmium data were collected for the sake of

consistency.



BACRGROUND

The population within a three mile radius of the Taracorp
'site numbers 34,000 and the closest residents live within 100
vards of the boundary. Although the site is located in Granite
City, two other towns, Madison and Venice are also located in
close proximity to the site. A map is attached to illustrate the
area (Figure 1).

;ndustzigl history

Operations at the present Taracorp site started in 1895 as
Markle Lead Works. Markle Lead Works manufactured lead shot and
clay pigeons. Fire destroyed most of the facility in November,
1300. 1In 1901, the plant was rebuilt and included a lead
smelter. Beatween 13501 and 1903, processes at the site included
manufacturing lead shot, sealing wax, mixed metal, rolled sheet
metal, and dross refining'. Between 1895 and 1903, Hoyt Metals
purchased the site from Markle Lead Works. In 1903, United Lead
purchased the smelter from Hoyt Metals. After 1903, secondary
smelting capabilities were added?’. In 1928, NL Industries
(formerly Naticnal Lead Company) acquired the smelter from United
Lead. Battery recycling began in the 1950s. In 1979, NL

Industries sold the site to its present owner, Taracorp

Industries.

! Dross is the name given waste products or impurities from
the surface of molten metal.

! secondary smelting is the process of smelting lead-bearing
materials other than ores such as slag or matte (a by-product of
smelting containing metal sulfides and metal oxides).

2



Taraccorp operated a secondary smelter with the capacity =32

produce 22,000 tons of lead prcducts per year. 1In 1983, Taraccr:

ceased smelting in an effort to reduce lead air emissions, but

continued to operate the metal refining and fabricating
facilities at the site. A slag storage area is located on the
southern boundary of the site. A preliminary site assessment
performed in May 1983 estimated that 200,000 tons of lead waste
were present at the site. Most of this waste was in and around
the slag storage area. The slag storage area contains slag,
metallic lead, lead oxide, cadmium, arsenic, iron oxide, silica,
rubber and plastic battery cases, general refuse, drums and
matte.

St. Louis Lead Recyclers (SLLR) borders Taracorp on its
southwest boundary. St. Louis Lead Recyclers was established in
1980 and was originally intended to reclaim lead from batteries.
In 1982, St. Louis Lead Recyclers reached an agreement with
Taracorp, allowing them to recycle various materials from the
Taracorp waste pile. Between 1981 and 1983, it has been
estimated that SLLR processed approximately 11,000 tons of
Taracorp’s waste pile. -Materials that could not be recycled
(i.e., slag and hard rubber) were placed southwest of the waste
pile. In June 1983, SLLR discontinued recycling lead from the
waste pile.

Trust 454, Terminal Railroad Associates Inc., Illinois
Central Gulf Railrocad, Chicago and Northwestern Railroad, and

Tri-Cities Trucking Inc. own properties bordering the site. St.



Louis Lead Recyclers is tnhe present t2nant cn the land cwhed =v
Trust 454.

The former secondary lead smelter contributed to off-site
soil contamination during eighty years of airborne lead emissions
related to smelting, surface run-off, and fugitive dust emissions
from contaminated on-site surface soil and waste piles. The
United States Environmental Protection Agency (USEPA) placed the
site on the NPL in 1984. Taracorp ceased smelting operations

shortly afterward.
Seil

Soil samples collected on-site in 1988 contained lead in
concentrations ranging from 1,500 to 48,000 mg/kg (ppm). Slag
piles and other surface waste are estimated to contain up to
300,000 mg/kg (ppm) of 1ead.: Cadmium soil concentrations in 37
samples ranged from <2‘mg/k%E;2 mg/kg. Off-site samples
collected from residential yards and gardens revealed lead
concentrations that ranged from 106 to 9,493 ppm (mean = 1,030
ppm, median = 905, n = 40) and cadmium concentrations of 0.4 to

15.7 mg/kg.
Surface water

The two main surface water bodies, the Mississippi River and
Horseshoe Lake, are some distance from the site and are monitored
frequently. They have shown no evidence of site-related heavy

metal contamination.



Alr

Ambient air monitoring was performed throughout the late 1370s

"and early 1980s. Air lead levels taken from monitors closest <2

the site regularly exceeded the 1.5 ug/m’ National Ambient Air
Quality Standard (NAAQS) for lead during this period. The
highest quarterly average recorded was 7.3 ug/m® during the final
months of 1981 with a 1981 yearly average of 3.03 ug/m’. Because
of persistent air standard violations, Taracorp was denied a
permit by the Illinois Environmental Protection Agency (IEPA) to
operate the smelter in 1983. Since the smelter ceased
operations, air lead levels have remained well below NAAQS
standard.
Ground water and dust samples

Ground water contamination by lead and other inorganics
directly under the sitg has occurred. However, this water is not
used for drinking water. No information was available on
concentrations of lead or cadmium in house dust.

Human exposure
In 1982 and in 1983, the IDPH determined blood lead levels

in 99 individuals of 43 households within 3.2 km of the lead
smelter. This groub included 47 children under the age of 6.

The mean blood lead level of these children at that time was 0.64
pumol/L (13.2 ug/dl) and a range of 0.05-1.79 umol/L (1-37 ug/dl).
Similar blood lead levels were found in 31 children in Venice, an
adjacent town in 1983. The mean blood lead levels for children

of that age in the United States at the time was about 0.73



zmol/L (15 ug/dl). The IDPH, Tcgether with ATSDR, czmplated 2
health assessment on the Taracorp site in 1991. It was concluded
‘based on the extent of lead contaminaticn and possible human
exposure that a“potential health risk existed. This finding

along with citizen concerns prompted the present exposure study.

N’



METHODS

. Raticnale for study desjign

For thi; Eross-secticnal study, the primary hypothesis to be
tested was t‘ lead in soil contributed significantly to blood
lead levels in children. It was postulated that if soil lead was
an important source of lead exposure, participants living farther
away from the smelter where soil lead levels were presumed to be
lower, would be less likely to have elevated bloocd lead levels
than those living closer.

Although other age groups were included in the study, the
major focus of the study was on children ages 6 through 71 months
that had lived for at least 3 months at their present address.
After a child has lived in an environment for about 90 days the
blood lead levels should reflect the current exposure following a
summer of outdoor play. Since young children are more
susceptible to the effects of lead, and are more likely to be
exposed, the sampling strategy for selecting study participants
intentionally over-sampled this group. Other eligible residents,
ages 6 through 45 years, were included from the target and
comparison areas in smaller numbers and some older persons were
included as well.

Selectjon of the target and comparison area

In 1991, the area of the NPL site and proposed cleanup area

extended 0.8 kilometer (km) from the smelter. Following a site

visit and a census, participants were recruited from within and



srom outside thls area in concentric rings extending fsr ams-ma-
3.2 km. No suitable comparison group that was not a continuum cf
the area proposed for cleanup area by USZPA could ke identified.
An attempt was -made to include another residential area, Pontoon
Beach, however, the houses there were built in the last three
decades or represented trailer parks of recent vintage. Resident
interest in participating in the study was also low. Within a
reasonable distance from the study site, no other small-to-medium
sized towns could be identified with a housing stock of similar
age and a population of similar socioceconomic status as the study
area.

It was, therefore, decided to recruit study participants
from areas of Granite City, Madison, and Venice with similar
housing stock but differing in proximity to the defunct lead
smelter. Since no separate control group was available,
hypothesis testing comﬁarisons in the Illinois part of the study
will primarily consist of regression analyses. There was no
distinct physical separation between the children living closer
and further away from the smelter. By using regression analysis,
the functional relationship between the different variables of
lead in paint, dust, soil and blood lead was examined taking
sociceconomic, behavioral and other factors into account as well.
However, dichotomous analyses of the data are also performed by
dividing the population into two groups using soil lead
concentration greater than or equal to (2) 500 ppm (500 mg/kg)

and less than (<) than 500 ppm (S00 mg/kg) as cut-off points.
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Maxing such czmparisons raduces =k

(D

SensiIiviTy of The z=uss oi--
may intrcduce a bias since other relevant risk factors in tha

study population vary with soil lead concentration and distance

from the defunct smelter. Regression analyses is, therefore, the

more appropriate approach. H’ﬁ&) ~

P e T: Census surve £t o articipant bﬂiiép
In the summer of 1991, a census of part of Granite City, and éﬁﬁ?f

all of the two adjacent towns of Venice and Madison was conducted fHQU

by the IDPH. Four residential sampling areas were defined based

on earlier IEPA data. These data suggested that the soil lead

concentrations decreased with distance from the smelter. It was

presumed that sampling area 1, closest to the smelter, had the

highest soil lead concentrations. This was the area placed on

the NPL by the USEPA. Samplinq‘iffi_g was presumed to have soil

lead concentrations ranging from slightly above to slightly below

500 mg/kg (ppm), while the soil lead concentrations in sampling

areas 3 and 4 were lower (i.e. approximately background which may

———

range from non-detectable levels to 200 mg/kg (ppm)).

The initial definition of sampling areas was somewhat
arbitrary. Knowledge of exact soil lead concentrations in the 4
sampling areas was not necessary for the purpose of sample
selection. The objective was to achieve a fairly representative
range and distribution of soil lead values in the final study
sample. Exact soil lead data were collected in the course of the

study, and these data would replace the initial sampling area

.designations in most analyses.
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the census Izrm 1s attacned [At<cachment ... Tha

A cTpy <
IDPH trained the interviewers and conducted the census. The
census takers went from house to house interviewing the head of
household or a knowledgeable adult surrcgate. The census data
were grouped into city blocks and the blocks were grouped into
sampling areas. Sampling area 1 occupied the smallest geographic
area. Some houses in sampling area 2 were still in the USEPA
cleanup area while the houses in sampling area 3 and 4 were
entirely outside the cleanup area. Age, gender, and length of
residence was recorded for all individuals within each household.
A 90-day residency was required for participating in the second
phase of the study. This requirement insured that the children
had spent the summer at their present residence and had time to
build up blood lead levels reflective of their environment. The
second phase consisted of collecting household and pearsonal
interview data, blood and urine specimens, and environmental
samples.
Phase II: Interviews

Based on the information obtained in the census (phase

I), all families with children under the age of six in the census
area were contacted in the latter part of August and during the
month of September- 1991 and invited to participate in the study.
The household identification number of the census was retained
and used for the household questionnaire and the environmental
samples. In addition, each participant received an

identification number that was linked to the household

10
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identification numpber. All females listed as pregnant =n the
census forms were invited into the study if they had not given
birth in the interim. A number of families rarticipated kecause
the age of thefr children was entered erroneously on the census
form or one of their children had recently had a birthday and was
now six years old or older. Some families with children under
six requested that all children be tested. Thus, in the
selection of the study population the age of the children was a
controlling factor. Most older children and adults participated
because a member of their family was less than six years of age.
However, there were 33 families without a child under 6 years of
age. VOne of these families was chosen because of pregnancy. For
‘other families, the index case’s date of birth had been recorded
wrong on the census form and the child was not yet 6 months old
or older than 6 years.

Appointments were'mad. and the participants were asked to
come to a centrally located office, where the interviews were
conducted. The parents or guardians were asked to sign a consent
form approved by a human studies review board (Attachment 2). A
questionnaire (Attachment 3) was administered by trained
interviewers. Mlnofs old enough to sign their name were also
asked to sign the consent form and the contents of the consent
form was explained to all participants. The participants were
informed that all identifying information would be kept
confidential and that personal identifiers would be removed prior

to publication of the data or submitting the data to any
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government agency. rermissicn was also cctained at this =:-a

Rl

the collection of environmental samples at a later date.
Questions were asked about the household, occupation,
hobbies, income and education of the parents, behavior of the
children, and all potential exposures to lead. The questionnaire
consisted of two parts, one dealing with the household and one
with the participant. Some questions in the household
questionnaire (e.g. those concerning occupations and hobbies) had
fewer than ten affirmative responses. Many of these gquestions
dealt with mining activities. These gquestions were not relevant
for the study in Illinois. They were part of the questionnairé

since the same questionnaire was also used for studles at mlnlng

o -~ - =N
sltes.<:i25;equent affirmative responsé¢s Were not used in the e

statistical analyses. However, they were occasionally of
importance in the evaluation of possible reasons for elevated g
blood lead levels. The questions concerning time spent in
different locations was transformed to create a single variable
expressing the average time spent at home. The participant
questionnaires were separated by age: 6 to 71 months, 6 to 14
years and 15 years and over.
Phase IIX : Biological specimens

Following the interview, the participants donated a venous
blood and a urine specimen at St. Elizabeth Medical Center.
Specimens were obtained by trained pediatric phlebotomists.
Urine was either collected in 250 ml sterile collection cups or

in 150 ml sterile collection bags for children not yet toilet
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crained. <Cetalls oI the collecticn of scecizmens, nandiin
srecimens and laboratory nethods are reported by Midwest Researcn
- Institute (MRI) (Attachment 4).

Laboratory methods and guality control

Clinical laboratory analyses of biomedical tests (blood and
urine specimens) included the measurements reported in Table 1.
These tests were either performed by the Centers for Disease
Control and Prevention (CDC) in Atlanta, GA, St. Elizabeth
Medical Center in Granite City, or the LaRoche laboratories in
Kansas City, MO. The transport and handling of specimens was
supervised by MRI and CDC. The blood was analyzed for lead at
CDC using a published method (Miller et al., 1987). This method
has a limit of detection of 0.03 umol/L (0.6 ug/dl). Additional
venous blood specimens were collected four months and one year
later from children with an initial bloocd lead level greater than
0.48 umol/L (10 ug/dl) and analyzed for lead at CDC.

The Complete Blood Counts (CBCs) were performed at St.
Elizabeth Medical Center. The other clinical laboratory tests
were either performed by LaRoche laboratories or by CDC. The
sample collection and the data management was supervised by MRI
and by CDC (Attachment 4). Urine samples were analyzed for
cadmium according to the method reported by Pruszkowska et al.
(1983) with a limit of detection of 0.1 pg/L. In addition to
analyzing the samples from the participants, duplicate samples
and quality control samples were also analyzed. This is

described in detail by MRI in Attachment 4.
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Invironmental Sanples

Soil, house dust, and drinking water were collected cv a
‘contractor of the USEPA-Region V (Chicago). In-situ paint
analyses were performed on indoor paint using X-ray fluorescence
(XRF) by an experienced lead paint inspector on contract to
USEPA. A copy of the EPA sampling protocol is appended
(Attachment 5). Up to eighteen readings were taken in three
frequently occupied rooms from walls and wood work. Up to twelve
exterior readings were also made. The XK-3 XRF instruments used
in this study lose their sensitivity at lead paint concentrations
above 10 mg/cm?’. At these higher concentrations, the amount of
lead in paint above 10 mg/cm’ was estimated by using the average
weekly calibration time to get a 10 mg/cm? reading and by
dividing the test reading (i.e. 10) by the ratio of the time to
obtain a reading over the average calibration time. The
condition of the paint‘wherc a reading was made was also rated.
The condition code for the inside of the house was (1) intact,
(2) slightly peeling, (3) moderately peeling, (4) extremely
deteriorated. The measurements of the lead content of outdoor
paint was subcontracted through the Illinois Department of Public
Health and the Ihstitutc for Evaluating Health Risks with the
same contractor used by USEPA-Region V, (Chicago) for interior
paint readings. For the outside of the house, three conditions
were used: good, fair and poor. Some imprecision in measuring
lead levels in paint is unavoidable since lavels at the higher

‘end of the measurements had to be calculated and since surfaces



and subsurZaces enccuntered in the fi=ld may affsct thse raadi-~=sz
i.e. background scatter). Additicnally, some cf the houses nad
. been re-sided, covering old lead paint underneath. These facts

must be considered when interpreting the results. Ratings for

the exterior condition of the house were missing for 59 houses orﬂDin

15%. We assigned the mean building condition score of 1.389 to

-

these houses to be able to use building condition in the
regression analyses. Building condition missing values were not
associated with any other variable and regression analyses
including a missing value dummy variable showed that this
procedure had no effect on the calculations.

The soil samples were analyzed by EPA method 6010 using
inductively coupled argon plasma emission spectroscopy (ICAP).
Both wet and dry soil lead levels and total solids were
determined by the laboratory. Only the dry weight lead levels
are reported here. Obvious paint chips were removed prior to
soil analysis. A detailed description for the methods used to
collect and analyze the environmental samples is appended
(Attachment S). Thirty-nine duplicate soil samples were also
analyzed as a quality control measure.

Lead in dust was analyzed similar to the soil analysis

(Attachment 5). The concentration of lead in house dust is not

the best indicator of poténtial lead exposure because the size of

the different areas that had to be vacuumed to obtain sufficient
dust varied. A variable named "dust load" was calculated by

dividing the dust sample weight by the surface area vacuumed and
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multiplying this ratio cy <the dust lead ccncentraticn. Tne "sSug-
load" transformation used in this report combines the lead
.concentration and the amount of dust present in the house in one
variable.

The concentration of lead in drinking water was determined
in a first draw sample by graphite furnace atomic absorption.
Cadmium similarly was determined in house dust and soil by ICAP
emission spectroscopy and in water by graphite furnace atomic
absorption. The limit of detection for lead in house dust was 20
ppm (mg/kg), for soil <20 mg/kg and for drinking water <2 ppb
(4g/L). The limit of detection for cadmium in house dust was 2
ppm (mg/kg), soil 1.0 ppm (mg/kg), and for drinking water 0.5
ppb (ug/L).

Reporting of results to participants

The participants were informed of their individual clinical
and environmental results by letter. The results of the clinical
tests were presented at a public'meeting in the Spring of 1992
without revealing the identity of the participants to reassure
residents and encourage parents of untested children to have them
tested. All taniligs with at least one child with a blood lead
level of 0.48 umol/L (10 ug/dl) or above were visited, and
potential sources of lead in the immediate environment of the
child were identified for the guardians. The guardians were also
instructed in nutrition, in personal hygiene of the children, and
in reducing exposure through housekeeping and minor remediation

of trouble spots in or outside of the homes.
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DATA ANALYSIS METHODS

- Cata entry and transformation

The census forms were key entered into ASCII files under the
supervision of IEHR and were manipulated by two microcomputer
data- base management programs dBase IV and BMDP-EM Data Manager.
The precoded questionnaire data were directly entered into
electronic data files.(iffg:iifj—fjiféf were entered twice to
assure accuracy. LI (T RRE Lo kaT f

The clinical laboratory data were supplied electronically
and in paper form by the different laboratories performing the
analyses. The environmental data were supplied electronically
and in paper form by the USEPA contractor and by the IDPH
contractor. For values below the limit of dctectigﬁjhalf of the
value of the limit of detection was used. For th 4 readings,
the value 0.001 mg/cm’ was used for zero readings on walls

(’ﬁithout painted surfaces. This was done to assure that no cases
were dropped during the calculations since in SAS the log of 0 is
treated as missing. The assignment of the low number is similar

to assigning one half the limit of detection. This number did

not affect the analysis, however, it made it possible to use all

K\availablc data.

The XRF data for five houses, lead levels in dust for six
samples and lead levels in drinking water for four samples are
nissing because permission was not granted by some participants

for the EPA collection team to enter their homes. In addition,
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the rating ¢ the cutside condlticn ¢f the nsuses is =missing “-»

19}

15% of them. The nissing data appeared t2 e randonm and no
.significant association was found between missing building
condition and any other variable.

Since intact paint is less likely to result in exposure, we
transformed the XRF reading by multiplying each paint XRF reading
by its surface condition. The sum of all indoor paint conditions
multiplied by the XRF readings for a house was divided by the
number of measures taken to yield an average condition times XRF
for each house. The same transformation was performed for the
outdoor XRF readings. The transformed XRF variables produced
nodest improvements in correlations with blood lead.

The distance and direction of each house from the defunct
smelter was estimated by mapping the houses and measuring the rﬁf—
distance with a ruler. These distances are only approximate.
statistical ]

Statistical analyses were done using the Statistical
Analysis System (SAS) for the microcomputer. Univariate
(descriptive) statistics were run on all variables. Only summary
statistics (means, medians, and ranges) will be reported.
Distributions ot.th; biological and environmental data were
positively skewed. Log transformation of these data resulted in
more normal distribution. Where log-transformations were

performed, the geometric means of these variables are also

reported.
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variaple selection

Simple bivariate Pearson correlaticns, analysis of variancs,
‘t-tests, and Chi-square analyses (with high/low blood lead
grouping of subjects under six years of age) were inspected to
eliminate additional variables that did not appear to be
associated with blood lead. However, some variables (e.g. water
lead) that could have been eliminated at this stage were retained
based upon a priori hypotheses that all of the environmental -
samples would contain some lead and would have some impact on
blood lead levels.

Bivariate analyses are presented for many combinations of
variables. Blood lead values equal to or greater than 0.48
pmol/L (10 ug/dl) were used to define the high blood lead group
among children under 6 for group comparisons and the more
important predictor variables. The composite soil data were used
toc compare the group living in areas with soil lead levels of
less than (<) 500 ppm (mg/kg) to a group living in areas where
the soil lead levels (were greater than or equal to) (2) S00 ppm
(mg/kg) of lead in soil. This type of comparison, a dichotomous
analysis, divides the continuous data into 2 parts based on a
priori hypotheses sﬁch as comparing children under 6 with blood
lead levels below and above 0.48 umol/L (10 upg/dl), or children
under 6 living in houses with concentrations of lead in composite

soil samples of below (<) and above or equal (2) to 500 ppm

(mg/kg) .
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Multiple regression/correlaticn mcdeling (Cchen and <Ca=an
1975) which produces a set c¢f nultiple correlation coefficients
‘was conducted for three purposes. First, multiple regression was
used to help idéntify variables that had some utility for
predicting blood lead levels in this population. Second, a
maximum regression coefficient R! improvement analyses was
conducted to identify the set of variables with the greatest
predictive utility. Finally, hierarchical regression modeling
was conducted to evaluate the contribution of soil lead to blood
lead and house dust lead. Hierarchial regression modeling
involves the sequential addition of variables to a multiple
regression equation. At each step in the sequence a set of one
or more variables is entered to those already entered and a
standard regression equation is derived. The increment in R}
represents the independent contribution of the last set of
variables to the total variance accounted for by the regression
model at that point. Hierarchical regression provides a means of
testing the significance of a relationship while controlling
statistically for the effects of other variables that could
confound or modify the relationship.

Controlling for variables such as age, sex, and
socioceconomic status (SES) may "over-adjust® the relationship
with blood lead and other key variables in the regression
analysis. Therefore, only a very smaii set of predictor
variables was analyzed through hi l htﬁii/:cgrcssion.

2
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RESULTS

"Participation rates ;?‘: /:%54/ ,%g -, = 7
Census . fk}/

The census resulted in the coll ion of 5,734 household
census forms. Census workers were unable to interview anyone at
600 addresses (10.5%). ( Some oé QEEESS ddresses were believed to
be vacant houses and apartments, but no definite occupancy
determination could be made. There were 5,134 usable census
forms.

Based on responses contained in the census questionnaire,
906 (17.6%) households met the initial qualification criterion
for participation in the study. One or more childrgn under 6
years of age had lived in that dwelling for at least three
months. After completing initial phone calls or screening
visits, if the home lacked a phone, 116 households were
disqualified for a number of reasons, the most common of which
were: (?) 7h family had moved since the census, or they were away
on vacatlonj/ > all ot the children were younger than 6 months or
older than 6 ycars, (3) the famil}r had lived at their present
address for less than 3 months,(f) the child under 6 either ?o
longer lived there, or had not yet lived there for 3 months{ ;>

Residents of the neighboring community of Pontoon Beach were
included in the initial census as they were considered as a

possible second group of study control subjects adjacent to the

eastern border of Granite City and about 7.2 km removed from the
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defunct smelter. However, fontoon Beach was drcepped from =ne
final study target population because there appeared to ke only
26 Pontoon Beach families in the census who gualified for
selection and because the houses were newer or the children
resided in a trailer park. This resulted in a final "nominal"
target population of 790 households. This number includes
households where, subsequent to administering the census
questionnaire, no further contact was made.
Q i view

Of the 790 target households, 355 (45%) participated in the
study. Another 33 participating families (not counted in the 45%
participation rate) lived in the target area, but they did not
have a child under six years of age. This situation most often
resulted when the youngest child in the family hﬁd aged into the
next older age group by the time the family entered the study,
when the child was no longer living at home, or when a child
under six refused to give blood, or blood could not be collected,
but other family members still wanted to participate. Since none
of the children from those 33 households were less than six, the
data for that group of households are not used in the main
analyses discussed in this report.

A total of 266 (34%) households refused to participate.
Many reasons were given for refusal. Most of the families that
refused stated that they did not wantljo subject their child to

o

the study’s blood sampling procedure. / Some of the adults
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contacted expressed hostility cr distrust, in some cases
confusing our study activities with the EPA cleanup.

Another 169 (21%) target households listed in the census

] Ao ‘ _ /

could not be contacted, or were schedules but mlssmdgﬁay*
appointments. Many of those who missed’ appointments were unable
to come in for seemingly valid reasons (sickness, vacation, work
schedule conflicts), while some were rescheduled many times and

may have been "passive" refusals. Most of households in this

group were difficult to contact. Of the 790 target households

: ] \ u&' \-f
with young chlldrencifﬁi—gﬁd no telephone number on the census - ., |

form, making follow-up contacts difficult even though the house
was visited several times. Study qualification, participation,

and refusal rates are presented in Table 2.

The target population for this study was geographically
divided into four sampling areas. The areas can approximately be
described as four concentric circles, as in a target, with the
Taracorp site at the bull’/s-eye. These sampling regions were
intended to roughly reflect a gradient in a priori estimates of
soil lead levels. The sampling areas were of unequal size, with
sampling area 1 (cléscst to Taracorp) containing the smallest
number of houses. When the study was done in 1991, this area
represented the potential cleanup area. It extended roughly
0.8 - 1.0 km out in all directions from the Taracorp boundary.
Sampling areas 2 and 3 were each roughly 0.8 - 1.0 km in width,

and area 4 was roughly 1.2 km in width.
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farticlraticn £y sampling areas is gresentad in Tazls ;.
Participation rates were similar for each sampling area, wi<h a
slightly lower rate of participation in area 4, the region
farthest from Taracorp. Denominators for the rates in Table 3
include all 790 target households identified in the census.

The participants lived in 388 separate households.
Occasionally more than 1 family shared a household. There were
230 families with 1 child under 6, 106 families with 2 children
under the age of 6, and 14 families with 3 or more children under
the age of 6. In some of the larger families not all children
had the same parents. A total of 212 youth ages 6-14 were
included in the study from 107 households. Of these, S6
households had 1 youth and 51 had 2 or more resulting in an
average number of youths (ages 6-14) per household of 1.98. A
total of 123 teenagers and adults also participated in the study.
These individuals camcjtrom 87 households, with 51 households
supplying only 1 adult. There were 101 non-white children in our
study population. Of these, 87% were of African-American decent.

The participant characteristics differed by sampling area.
Overall, 17% ot.th.‘hcads of household had not finished high
school, 45% graduated from high school, and 38% had advanced
education. The educational level achieved by the parents of the
children under 6 years of age with blood lead levels above and

below 0.48 umol/L (10 ug/dl), differed significantly (p<0.001).

Among the heads of household whose children had blood lead levels
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above 0.+38 umol/L (10 wug/dl), 23% had not finished higa schccl,

42% had a high school diploma, and 23% had some higher educaticn

"Tor the heads of household with children with blood lead levels
Felow 10 ug/dl (0.48 umol/L), 14% had not finished high school,
46% had a high school diploma, and 40% had higher education.
Fifty-eight percent of the heads of household with children under
6 with blood lead levels above 0.48 umol/L (10 ug/dl) had incomes
of less than $15,000 per year. Only 41% of parents with children
whose blood lead levels were below 0.48 umol/L (10 ug/dl) were in
this group. In the income bracket of $15,000-25,000, 24% had
children with blood lead levels above 0.48 umol/L (10 upg/dl) and
for 22% blood lead levels were below 0.48 umol/L (10 ug/dl). At
income levels of $25,000 or above, 37% had children with blood
lead levels below 0.48 umol/L (10 ug/dl) while 18% had children
with blood lead levels above 0.48 umol/L (10 ug/dl). This was
statistically siqnitic#ntly different (p<0.01). As income
increased, the chance that a child in the family had an elevated
blood lead level decreased, however, education was a better
predictor of blood lead levels than income.

At least 1 smoker was present in 263 or 68% of the
households. In 5% 6! the households 6 or more smokers were
present. The mean number of cigarettes smoked per household per
day was 16 with a range of 0-88. A total of 341 or 87.8% of the
388 households had air conditioning.

In households with air conditioning, the average number of

cigarettes smoked per day was 17.6, and, in houses without air
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. Use of summary sheets (¢ cocument ccliecticn ¢f scecimens and
generation of QC specimens each day.

Examgles of ail documentation forms are given in Appendix B.

5.3.2 Controls

The on-site personnel generated quality control specimens for the biomedical
tests and routine blood and urine tests. "Blind" controls were obtained from Baxter
Scientific Products as follows:

° Biomedical Tests—Dade® Moni-Troi® blood chemistry controls,
lyophilized, assayed serums in the normal and abnormal ranges were
used. (Lot Nos. LTS-29, PTS-118, and PTS-117).

. Urinalysis—Hycor Biomedical KOVA-trol® human urine controls in the
normal, high abnormal, and low abnormal ranges were used. (Lot
Nos. 17192, 17920, and 30490).

. CBC—S/P® Brand Diff-Trol® 8 Plus hematology controls in the normal,
high abnomal, and low abnormal ranges were used. (Lot
Nos. BWT-172, BWT-173, and BWT-174).

A procedure for nreparing the control specimens was written, used in training,
and maintained on-site for refereance. The procedure is included in Appendix D.

The blind controls were included at the rate of 15% of field specimens
submitted to Roche and the local hospital laboratories for analysis.

5.3.3 Replicates

. Blind replicates were prepared at the rate of 10% of field specimens and were
submitted to Roche and the local hospital laboratories for analysis. Urine specimens
of sufficient volume were split to provide UA replicates, and extra tubes of blood were
drawn from older participants to provide CBC and blood chemistry replicates.

A procedure for preparing the replicate specimens was written, used in training,
and maintained on-site for reference. -The procedure is included in Appendix D.



5.3.4 Blanks

Field blanks for urine cadmium were prepared daily using water prescreened by
CDC/CEeHIC. The procedure for preparing the blanks is inciuded in the COC/CEHIC
Prctoccl (Appendix A) and in Appendix D. The field blanks were transported with the
urine cadmium specimens to CODC/CEHIC for analysis.

5.3.5 Review of Participant's Test Resuits

Each individual participant’s test results received in hard copy at MRI from
Roche and the local hospital laboratories (blood chemistry, CBC, and UA) were
reviewed for abnormal resuits by MRI staff. Abnormal results were reported to a
designated person at each site by telephone, and hard copies of the results were
subsequently mailed.



ATTACEMINT 5

III. ENVIRONMENTAL SAMPLE COLLECTION

N

Preparation for the environmental sample collection begins at -he
field office. The environmental team will be given an assignment
for the morning or the entire day. Once the assignment is
received, the envircnmental team members will check the accuracy
and completeness of the data on each environmental sample form.
The Dwelling ID Number and other identifying information should
be on all the environmental forms.

The environmental team will then calibrate the Paint XRF
instruments (Princeton Gamma-Tech XK-2 or XK=-3). Both the
Princeton Gamma-Tech XK-2 and the XK-3 instruments will be used.
Both instruments operate on the same principle. The newer model,
the XK-3 is capable of reading only to a maximum of 10 mg
Pb/sq.cm. Paint in the older housing may have higher
concentrations of lead, thus, when monitoring teams visit older
housing, i.e., those built before 1940, the XK-2 should be used.

After the necessary calibration of equipment, the environmental
monitoring team should make certain that all equipment and
supplies are ready for use (see checklist).

All members of the team should wear appropriate identification.
All members should be introduced to the residents along with a
short explanation of the monitoring process (see Attachment).

Exterior and interior samples will be collected. The interior
samples and information to be collected is as follows:

1) Collection of tap water samples.

2) Sketching a floor plan of the residence.

3) Collection of interior surface dust samples.

4) Water system evaluation.

S) Screening for lead in painted surfaces; walls and trinm,
avoiding metal doors outlets, etc.

6) Collection of soil samples.

1. INTERIOR SURFACE DUST

Interior surface dust is collected by using a Hoover brush vacuum
cleaner 1/3 HP, 2 Amp motor S-1083-100. At each collectiocn a
coffee filter will be fitted into the dust collection area.

The interior surface dust sample will consist of a composite of
at least three sub-samples taken from the following areas in the

residence:

1) An area adjacent to the main entrance.
2) A floor area in the room most-utilized by the subject

chilad.
3) A floor area in the child's bedroom.

,cilri



Trhe nain entry sample is collected from the floor clecse to the
entry door. The entry mostly used by the family should be used.

" The identification of sample sites from the most frequently
cccupied room and the child's bedroom will be determined partly
by the floor covering present in those rooms. If the floor is
carpeted, an adequate sample can readily be collected from almost
any pathway in the room. A pathway might consist of an area
immediately inside of a doorway into the room or an obvious
pathway from one side of the room to the other. 1In rooms where
there is no carpeting, the most likely place to find an adequate
supply of surface dust would be an area immediately adjacent to a
wall. For each floor surface a one meter square area should be
vacuumed. :

The dust sample is collected by vacuuming the area three times.
The first collection should cover the entire area completely,
vacuuming back and forth in one direction. The collector should
then turn 90 degrees and vacuum the entire area once again.
Finally, the third collection should be taken from the original
position.

As each sub-sample is collected, its location should be indicated
on the floor plan which was completed earlier. Care should be
taken to note the total number of the areas sampled. At the
completion of the sample collection, the coffee filter will be
removed from the collection device, folded and secured in a
sample container. The dwelling ID number and the sample number
should be written on the side of the filter paper and the outside
label of the container.

2.  VWATER SAMPLE COLLECTION

To be added later
3. LEAD PAINT SCREENING

The first step in the survey of lead paint in the residence is
the calibration check of the instrument. For both instruments it
is necessary to make calibration readings prior to taking any
readings in the residence and to record those calibration
readings on the paint survey form. Three separate readings will
be made on the standards provided with the instruments. For
calibrating the XK-2, readings should be taken with the high-lead
standard, the zero-lead standard, and the 2.99 mg Pb/sq cm paint
standard. The XK-3 is checked by using the zero-lead and the
1.50 mg Pb/sq cm standards. All calibration information should
be added to the FORM 07 XRF Lead Paint Screening work sheet.



Tw0o surfaces, falnted wecdwork and wWails, in three separate rsoms
of tne residence will e evaluated. <~npainted surfaces, such as
raneling, wallpaper and unrainted woodwork will not te screened.

The three most frequently occupied rcoomns or areas of the
residence will be screened. These areas will very likely be the
living room or.family room, the kitchen, and the subject child's
medroom. If these rooms are unpainted, then other alternative
rooms will be selected.

In order to characterize the paint and surfaces in a given room,
at least one painted wall and one painted trim in the room (door
or window sill) should be screened. When screening the woodwork,
three separate readings will be taken at three different
locations on the woodwork. A similar procedure will be used for
screening painted walls within a room. One reading will be taken
on each of three separate wall areas, either on the same wall or
on different walls within a room. 1If all walls are painted the
same color, then the three readings can be taken from one wall.
If the walls are painted different colors, then a reading from.
the different colored walls should be included. The mean of the
three readings should be recorded for each room.

At the completion of the interior paint screening, the exterior
painted surfaces should be screened. Three separate areas on the
outside of the structure should be screened for lead. As with
the interior screening, unpainted surfaces should not be
considered. The selection of areas to be screened should be
based upon: (1) apparent differences in the color and/or age of
paint, (2) the apparent condition of the paint, (3) differences
in surfaces, for example, painted walls vs. trim. The locations
of all paint XRF readings should be noted on the sketches
completed by the monitoring team or teams. All XRF readings
should be recorded on the forms entitled lead paint screening.

In addition to the paint lead screening, the environmental
monitors will make an evaluation of the condition of painted
surfaces. This evaluation will be a rating scale of 1 to 4:

1) Intact

2) Slightly Peeling

3) Moderate Peeling

4) Extremely Deteriorated

4. SO1L SAMPLING
To be added later



APPENDIX A: FIELD SAMPLING PROTOCOLS

Note: In the event of inconsistencies between the following
protocols and the QAPP, the protocols shall govern.

Preparation for the environment sample collection begins at the
field office. The environmental team will be given an assignment
for the -merning or the entire. day. Once the--assignment is .
received, the environmental team members will check the accuracy
and completeness of the data on each environmental sample form.
The Dwelling ID Number and other identifying information should be
on all the environmental forms.

The environmental team will then calibrate the Paint XRF
instruments (Princeton Gamma-Tech XK-2 or XK-3). Either the
Princeton Gamma-Tech XK-2 or the XK-3 instruments, or both, will be
used. Both instruments operate on the same principle. The newer
model, the XK-3 is capable of reading only to a maximum of 10 mg
Pb/sg. cn. Paint in the older housing may have higher
concentrations of lead, thus, when monitoring teams visit older
housing, i.e., those built before 1540, the XK-2 should be used, if
available. If the XK-2 is not available, an attempt should be made
to extrapolate values greater than 10 mg Pb/sqg.cm. with the XX-3.

After the necessary calibration of equipment, the environmental
monitoring team should make certain that all equipment and supplies
are ready for use.

All members of the team should wear appropriate identification.

Exterior and interior samples will be collected. Exterior samples
to be collected are soil samples. The interior samples and
information to be collected is as follows:

.1) Collection of tap water samples.

2) Sketching a floor plan of the residence.

3) Collection of interior surface dust samples.

4) Screening for lead in painted surfaces; walls and trim,
avoiding metal doors outlets, atc.

I. Soil Sample Collectien

The Primary method of determining the lead content of the soil w@ll
be by acid digestion and graphite furnace atomic absorption
spectrometry.



)-8 Site Description

For each location, a detailed drawing should be made that shows the
boundary of the lot, the position of the main building and any
other buildings such as storage sheds or garages, the position of
the sidewalks, driveways, and other paved areas, the position of
the play-.areas. if obvious,. and-the position of.the._areas with
exposed soil (grassy or bare), roof rain spouts and general
drainage patterns.

In addition to the diagram, briefly describe the 1location,
including the following information:

Type of building construction (brick, wood,
etc- 1 or 2 story)

Condition of main building

Condition of property (debris, standing water,
vegetation cover)

Presence and type of fence

Animals on property

Apparent use of yard (toys, sandbox, children
present)

Location of 10 soil aliquots

B. Sample Collection

Sample Collection shall be performed as outlined in the QAPP, with
the exception that all aliquots will be of egqual volume and will be
mixed in a stainless steel bowl prior to packaging. Assemble
composite soil core segments in 8 ounce glass jars suitable for
prevention -of contamination and loss of the sample. Record the
sample identification number on the bag and the sample record
sheet. Store the composite soil sample at ambient temperature
until submitted to the laboratory for analysis.

Clean the corer after collecting each sample composite by
reinsertion of the corer into the scil of the next sampling area.

C. Sample ERandling and Storage

Seal the sample jars to prevent loss or contamination of the sample
and store samples in a dry location at ambient temperature.

Record-keeping and Sample Custody: Initiate soil sample records
for each location. Record sample numbers on location diagram, soil
area description, and sample record sheet. Send the sample to the
laboratory and release the sample to the laboratory personnel for
analysis.



B.

II. Surface Dust Collection
Sample Collection

A portable "dustbuster" type vacuum cleaner will be used; due
to the sample size regquired, the Sirchee-Splittler modified

dustbuster- will not be--used. Use a new—bag. for each .

household, to avoid cross-contamination. In order to ensure
that the sample size is sufficient, either weigh the sample
using a field scale or collect a large enough sample to ensure
that three to five grams of dust have been collected.

Sample Areas

The interior surface dust sample will consist of a composite
of sub-samples taken from the following areas in the
residence:

Entry (E): A floor area inside the residence directly
adjacent to the main entry to the residence.

Floor (F): At least 3 floor areas which should include
but are not limited to a sample from a high-traffic area
in the main living area and a sample from the child's
bedroom. If carpet is present in the residence it shall
be the first choice of sample area. If carpet is not
present, a mixture of non-carpet floor areas will be
sampled.

Window (W): At least three window areas (window sills

and window wells), including but not limited to a window

in the main living area and a window in the child's
bedroom.-

"The main entry sample is collected from the floor close to the

entry door. The entry mostly used by the family should be
used. The identification of sample sites from the most
frequently occupied room and the child's bedroom will be
determined partly by the floor covering present in those
rooms. If the floor is carpeted, a larger sample can readily
be collected from almost any pathway in the room. A pathway
might consist of an area immediately inside of a doorway into
the room or an obvious pathway from one side of the room to
the other. In rooms where there is no carpeting, the most
likely place to find an adequate supply of surface dust would
be an area immediately adjacent to a wall. For each floor
surface, an approximately one meter square area should be
vacuumed. Additional living areas (e.g. additional floor
areas, around furniture, etc.) Should be vacuumed, if
necessary, to obtain an adequate sample size. In no event
shall dust be obtained from household areas where dust
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generally collects for long periods cf time, such as behing
najor appliances, under keds, etc.

The sample sequence should be as follows: collect the
bedroom, kitchen and living room samples first. Then, collect
the floor sample from the entry way. Then, collect the window
well samples. —~Ftnaily, if necessary;—collect the samples~from
additional living areas.

sketch of Residence

In order to more fully describe where samples have been
collected, a top view of the residence will be made by the
sampling crew. This sketch should show the primary features
of the residence, including a north arrow indicator and the
relationship of the various rooms to each other. The sampling
areas should also be indicated. Rooms should be labeled
according to their apparent function.

III. Water Sampling

Residents will be provided with clean, capped bottles and
instructed to collect water on the day of scheduled
environmental sampling. The sampling team or its manager
should give the following instructions to the resident who
will collect the sample:

The tap water sample should be taken from the cold water
faucet of the kitchen. It should be a first flush sample of
water that has been standing in the pipes from 6 to 18 hours.
There are two options for the time a sample is taken: (1) it
can be taken first thing in the morning, or (2) if all of the
residents of the household have been out of the house for the

. entire day, it can be taken at the end of the day (i.e. dinner

time). Labelled plastic bottles will be provided for the
sample. The bottle should be completely filled with water.
The sampling team will pick up the sample at a convenient time
on the day of scheduled environmental sampling.

Before dropping off a water collection bottle, the appropriate
nember of the sampling team will £ill out and affix the label
provided. The chain of custody form will be initiated when
the collectors pick up the water sample. Region V will record
pH and conductivity prior to acidifing the sample.

At the end of each collection day, water samples will be
acidified with nitric acid, per required protocol. After the
addition of the nitric acid to the water sample, the initials
of the person adding the acid to the sample and the time and
date will be recorded. In no event will the nitric acid
preservative be provided to the residents.



WATER SYSTEM EVALUATION

An evaluation will be made of the plumbing under the kitchen sink

in order to determine the composition of water lines servicing the
kitchen sink. The water supply beneath the kitchen sink generally
consists—of-hot and cold water--pipes coming from—-either the wall—_.
behind the sink or, occasionally, up through the floor into the
cabinet beneath the sink. These supply lines generally terminate

at shut-off valves beneath the sink. The supply lines continuing

from the shut-off valves are generally of different material than .
the supply lines going to the shut-off valves.

Supply lines in residential construction can be copper, galvanized,
PVC, or lead pipe. PVC pipe is easily identified because of its
plastic composition. Copper pipe can be identified by scraping the
surface corrosion from the pipe to reveal the bright copper color.
Galvanized pipe can be recognized by the threaded fittings if
present and visible or by the hard surface of the pipe. Lead pipe
can be recognized by the softness of the material. It is easily
bent into shape and can be scratched with a knife blade or other
hard tcol. When scratched, the exposed surface is silvery in
color.

The supply lines running from the shut-off valves to the sink
generally are copper, chrome-plated brass or PVC. The PVC is
easily recognized because of its plastic composition. Chrome-
plated brass is also easily recognized because of the shiny
surface. Copper can be identified by scratching the surface to
reveal the copper color. Identifying the composition of the
plumbing system beneath the sink completes the evaluation of the
plumbing system. All information should be recorded.

IV. Paint Sampling Pretocol Using an XRF Analyzer
A. Background and Selection of surfaces

The concentration of lead in paint will be determined by using
an X-ray fluorescence analyzer. Two types of instruments may
be used, the XK-2 or the XK-3, both manufactured by Princeton
Gamma-Tech, Inc. The XK-3 with a range of 0-10 mg of Pb per
cm® will be the primary instrument used. If available the XX-
2 will be a backup and also used in the event a reading on the
XK-3 exceeds 10 mg/sq cm’.

In each residence two surfaces, a painted woodwork and a
painted walls in each of three rooms or areas most trcqugntly
occupied by the subject child will be evaluated (e.g. child's
bedroom, kitchen, living room). One reading will be taken at
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three different lccations on each type of surface. The
identity of the rooms and the Pb found in the paint will ke
recorded. In addition, a copy c¢f a floor plan of the

residence will be available to the technician and on which the
sample location will be noted. All unpainted surfaces, such
as paneling, wallpaper, and unpainted woodwork will not ke
tested. —Im—the event a room—selected is unpainted an
alternate room will be selected and this information recorded.

In order to characterize the paint and surfaces in a given
room at least one painted wall and one painted trim in the
room (door or window sill) should be screened. When screening
the woodwork, three separate readings will be taken at three
different locations on the woodwork. A similar procedure will
be used for screening painted walls within a room. One
reading will be taken on each of three separate wall areas,
either on the same wall or on different walls within a room.
If all walls are painted the same color, then the three
readings can be taken from one wall. If the walls are painted
different colors, then a reading from the different colored
walls should be included. Whenever changing areas or
locations, one reading should be taken to clear the machine
prior to taking the actual reading to be recorded. The
arithmetic mean of the eighteen readings should be recorded as
the reading for the house. Each individual reading will also
be recorded to provide data for future follow-up actions, if
necessary.

XRF readings will be taken by placing the instrument on the
designated surface and opening the shutter. (More accurate
readings can be obtained from flat surfaces so curved surfaces
will be avoided). Once the shutter is opened the lead content
of the paint will appear as a visual numerical display on the

.instrument. The operator will read the number for the other

team member to record. This will be repeated back to the
operator.

In addition to the paint lead screening, the environmental
monitors will make an evaluation of the condition of painted
surfaces. This evaluation will be a rating scale of 1 to 4:

1) Intact

2) Slightly Peeling

3) Moderate Peeling

4) Extremely Deteriorated

Operation of the XRF Analyzer to Determine the Concentration
of Lead

At .thc start of each day the performance of the XRF
instruments are evaluated using standard procedures. Prior to
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taking readings at the residence, calibration checks will
occur using reference material prepared by the Department cf
Housing and Urban Development. After the designated areas in
the home have been sampled and before the team is ready to
leave, the' instrument's calibration will once again be
checked. All calibration information should be added to the
FORM 07 XRF Lead Paint Screening work sheet, if available, or

Following 1s the Operating Procedure for the XK-3 unit:

1.

'Remove the battery pack, coiled cable, and XK-3 unit from: the
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carrying case.

Connect the battery pack to the XK-3 unit, using the coiled
cable.

Locate the LOCK SWITCH underneath the handle toward the rear
of the unit and push it forward. A red light over the display
window will now glow to indicate that the instrument is ready
to perform its analysis as soon as the shutter is opened.

Depress the RED RESET button on the back plate of the unit,
just above the coiled cable connection, and hold for 8-10
seconds.

Grasping the wooden handle, position the face-plate of the
instrument against the surface to be measured and push down
firmly and evenly on the handle to spring the shutter open.
The red light over the window will now blink to indicate that
the shutter is open and that the measurement is taking place.
As soon as the shutter opens, the previous read-out in the
window vanishes, leaving the window blank except for a single
decimal point.

Keep the handle firmly depressed until the new read-out
appears. '

When the new fcad-out appears, release pressure on the handle.
The display window retains read-out until the handle is pushed
down again to begin another measurenment.

Push the lock switch back to the lock position when readings
are completed.




ATTACHMEND . za,

UNITEZD STATES ZINVIRCNMENTAL FROTECTICN AGEINCY
REGION v

DATE: 24 OCTOBER 1991

SUBJZCT: SAS REQUESTS FOR THE NL INDUSTRIZS TARACORP LEAD SMELT
SITE, GRANITE CITY, IL K7

FROM: JAN PELS, RSCC ’3{{;}/
TO: ELENOR MC LEAN, SMO SAS COORDINATOR

The sampler i; E&E. The activity does not fit into a standard
category; it is a Superfund non-enforcement ATSDR Multi-~State Lead
Exposure Study. .

The samples have already been collected and will be shipped within
one week of award of the SAS contracts. While the number of
sanples is large, the analysis is for two metals only. A single
lab for each matrix type is preferred (one lab for the waters and
one lab for the soils). Please keep me informed if during the
sclicitation this requirement becomes a problen. '

There will be a total of 414 soil samples and 446 water samples for
lead and chromium analysis using the two attached SAS requests.
For each matrix, we will require a 14 day turnaround on
approximately 40 samples each. These priority samples will be
identified up front and will be sent as the first shipment. Aall
remaining samples will then be shipped within a few days. Data for
the remaining samples will be due within 42 days of VTSR. This
will allow the lab to perform the sample analyses at a rate of
approximately 100 samples per week for the remaining 4 weeks after
submission of the priority sample data.

Note that for the water samples, the lad is required to FAX the
RSCC or ship out via overnight mail the results for the first 10
sanples. The Region will review the data within 2-3 Jdays of
receipt and will contact SMO to confirm that the analyses can
proceed according to the specifications in Section 8 of the SAS
with a lesser rate of analytical spikes. .

Please call if you have any questions.

Thank you.



Istimated date(s) of collection: _September 4 - October 4., 1991

Estimate date(s) and method of shipment: ASAP after lab selection; Federal Express

Number of days analysis and data required after laboratory receipt of samples:

21 days after receipt of last sample in each SDG (20 samples) (21 days is nego:iaglg

for a SDG vithin the context of the entire project).

Analytical protocol required (attach copy if other than a protocol currently
used in this program):

Samples and blanks will be acidified vith 5.0 mL of SO% HNQ. per liter to pH <2. Samp:

vill not be digested prior to analysis because of insignificant suspended solids contenc

from a public vater supply tap. If suspended solids are noted, they vwill be so indicated

on traffic report, and lab vill digest samples (per SOV 3/90) prior to analysis. Lab vil
also shake samples prior to any analysis. Lab vill alse digest samples at its discrerion

if suspended solids are noted (for first 140 samples collected, observations are that nen

\/

should require digestion).

All standards, blanks, aand initial and concinuing calibration verification standacds
vill be matrixed-matched to the saample preservation (5.0 mL of SOX HNO, per liter).

Instrumental analysis vill be Method 213.2 CLP-M* (Atomic Absorption, Furnace

Technique) for Cd and ﬁethod 239.0 CLP-M* (Atomic Absorption, Furnace Tdchnique) f:- °b.

Calibration range of each GFAA should cover the range of 0.1 or 0.2 to 2 or & ug/L Zir C¢

cd and 1 or' 2 to 25 or 40 ug/L for Pb.
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Ssecial i2ennizal instrustizns (I cutside DIOIOTCL rasuirisencz, Soemi i aamecan a-
rames, -AS numpers, cetectizn limits, ete.) (Cont.):
Rat t-e remaining sampies vill Se apalvzed using analytical scikes 2+ 2 “asccsc os-m -

as cdeszrcised here.

After verification: it is expected that the samples of uniform matrix can he tes-aq

~ithout an analvtical spike for each sample. Analytical spikes are to be serformed a- 32

frequency of 1 in 5 or 1 in 10, vith recoveries of 85 to 115%X. If analvtical spikes a-s

outside of this range, all intervening samples are to be retested, or MSA is to be

folloved. Sample dilution is alloved for cadmium to achieve desired accuracy and s:ill

meet the required detection limit. Sample dilution is not allowed for lead to meer ra-

_quired accuracy. The decision of vhether to use 1 in 10 or 1 in 5 analytical spikes wil:

be made by the laboratory based on consequences for reanalysis and instrument instabili:y

QC regquirements vill be mandatory. Data are not to be qualified by the lab for spike/

dup. problems (except for unusual samples) vithout prior approval of SMO and Region V.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, ete.). If not completed, format of results will
be left to program discretion.

SOV 3/90 deliverables vill be modified to allow for gquantitation directly from :-e

calibration curve. Any samples digested vill follov SOV 3/90 and vill require full GFad

"decision tree”. Initial 10 to 20 Cd and Pb analysis vill be performed according :» ful:

GFAA "decision tree" of SOV 3/90 and will be provided to SMO and Region V for revie. and

uent scheme for GFAA analyses. These initial analyses can be =:-avid:

accepntance of subse

by fax or overnight mail for review, in order to minimize the amount of qualified Za:a.

vith mandatory QC requirements for vaters of uniform matrix.

IDLs are to be provided for each GFAA instrument (per SOV 3/90 protocols) and 2re o

be less than 0.5 ug/L for cadmium and less than or equal to 2 ug/L for lead. All -»lues

_greater than or equal to IDL are to be reported.




oI QC 2EQUIREMENTS (CINT.)

-des

Audits Reguired Freauency of Audits
- T ——— e —

field blanks
“Note: Field per-
sonnel will
“clearly identify
the field blanks.

S. Lab Duplicates 1 in 10

II. QC REQUIREMENTS (CONT.)

Audits Required Frequency of Audits

6. Di‘gsted samples SOV 3/90 GFAA

rotocols for both
Cd and Pb

Liaits

(Percent or Concentraticn)
If > 2 ug/L Pb

or >0.5 ug/L Cd,
contact SHO inm-
mediately for
further
instructions.

+10% or +0.3 ug/L
for Cd or +2 ug/L
for Pb (mandatory
reanalysis is

necessary, if
limits exceeded.

Limits
(Percent or Concentration)

See SOV 3/90

Note: No prep blanks and matrix spikes are necessary for undigested samples.

. ACTION REQUIRED IF LIMITS ARE EXCEEDED

Please return this request to the Sample Hanagement Office as soon as possible
to expedite processing of your request for Special Analytical Services. Should
you have any questions or need any assistance, please call the Sasple Management

Office.
7360:1
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Zstizate cdate(s) and method of shipment: ASAP after lab selection: Federal Zxorass

Number of days analysis and data required after laboratory receipt of samples:

21 days after receipt of last samole in each SDG of 20 sumples (21 days is negotiatle

a SDG vwithin the context of the entire project). -

Analytical protocol required (attacn copy if other than a protocol currently
used in this program):

Most samples are expected to be uniform soils of low moisture content after ccmoositing

A ten gram sample aliquot will be selected for % solids test (103-105° C) and residue wiil

be used for sample analysis. Residue will be broken up into free-floving powder so that

representative lg sample aliquots can be selected, and the unused portion must be archives
—m —————————

Any heterogeneous soil samples will be homogenized prior to analysis, using an air-dried

aliquot, and a SPEX 8000 Mixer/Mill (or equivalent). Laboratory has discretion to home-

genize all soils orior to analysis. Samples vill be digested using SOV 7/88 or ILMOl.

ICP calibration standards and sample digests will be matrix-matched (lg. of soil wiil be

digestnd for 200 mL of final solution) as to acid contents. If microvave digesticn cf

ILMO1 SOV is used, standards, QC solutions, and digests must be matrix matched as t°

nitric acid concentration.

Sample digests vill be tested for Cd and Pb using ICP emission spectroscopy of S2V 7/8

or ILMO1, including solid Lab Control Standard, with extra QC criteria listed belo.. 2ll

elements necessary for interelemental corrections and dissolved solids interferences will

be measured and reported in rav data. Only Cd and Pb will be reported on Form I I-: eact

soil samole.
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QUALITY ASSURANCE PROJECT PLAN
FOR
EPA REGION V SUPPORT
OF THE ATSDR
MULTISTATE LEAD EXPOSURE STUDY

(AROPTED FROM REGION VII QAPP!



SUALITY ASSURANCE PROJECT Prad sage: I of
for EPA Regicn V SUDpO"t of the
ATSDR Multistate Lead ZIxtesure Study

I. Project Description

Granite city, Illinois is the location of a former secondary lead
smelting facility. Metal refining, fabricating, and associated
metal processing activities have been conducted at the site since
1903. From 1903 to 1983, secondary smelting occurred on-site.
Secondary smelting fzcilities included a blast furnace, a rotary
furnace, several 1lead nelting kettles, a Dbattery breaklng
cperation, a natural gas-fired boiler, several baghouses cyclones
and an afterburner. Most (85 percent) of the air samples taken
from Granite City between 1978. and 1981, as part of IEPAS newly
instituted air quality testing for lead, showed lead levels higher
than levels the federal government considers safe. Metallic
pollutants, which have been dispersed throughout the environment in
Granite City and the surrounding areas, have heavily contaminated
soil in the study area. It is likely that uptake of metallic
pollutants by plants and animals, including humans, has occurred.
The Agency for Toxic Substances and Disease Registry (ATSDR) has
provided funding to the State of 1Illinois to conduct a
comprehensive blood lead/urinary cadmium study on a representative
number and distribution of eligible residents nearby the site. The
study will include the collection of samples from potential study
will include the collection of samples from potential environmental
sources of lead and cadmium: soil, house dust, drinking water and
indoor paint, from all participant households.

The objectives of the overall study are defined in the ATSDR study
protocol (Draft; Summer, 1991; pages 8 and 9). Of the seven
objectives listed, the objectives to which EPA participation will
contribute are:

"To determine the level of environmental lead and cadmiu=x
contamination found in target areas and compare them with
levels of contamination found in comparable non-target areas."”

"To determine the extent to which environmental, behavioral.
occupational, and socioc-economic factors intlucnc. exposure t:
lead and cadmium in target and non-target populations.”

"Ta_.determine the extent.to which exposurs-has occurred -~
populatzons living in areas with both mining and industr:ia.
emissions conpartd to populations 1living in areas wict:
industrial emission only."

In order to contribute to meeting these goals, EPA will collec:
environmental samples at the residences of selected study

Y
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contractor, in accepting the assignment to support this study,

agrees to perform sampling activities as outlined in this Plan and

in conformance with appllcable Region V CLP protocol the attached

Region VII Standard Operating Procedures (SOPs), and other guidance

whzch may be provided by EPA for performance of Study-related
ctivities.

D. Sample receipt, storage, handling, and custody within the
laboratory will be the responslbllzty of the selected cLy?
laboratory.

E The selected CLP laboratory will receive and analyze the
environmental samples anpd report analytical results to Region V
representatives, following procedures outlined in. this Plan and
applicable Region VII SOPs referenced below.

F. Final data review and validation will be the responsibility of
E&E, after normal review of the data during and after analysis by
the analyst, supervisor, and data review or QA/QC personnel at the
CLP lab.

G. Transmittal of reviewed and validated data on disk to U.S. EPA
Region V will be the responsibility of E&E.

H. Transmittal of final data in a brief report to U.S. EPA Region
V will be the responsibility of E&E.

I. Brad Bradley will be responsible for the dissemination of
applicable environmental data to the appropriate entities in the
State of Illinois, for responding to questions from the State, and
for addressing public questions relating to the study from the
Federal perspective.

J. ATSDR will assume final Federal responsibility for the Study
data because of the greater protection of individual privacy
afforded ATSDR data bases; EPA final data is subject to FOIA
request actions. ATSDR will perform statistical review of the
environmental data vis-a-vis human exposure data. All study data
shall be made--available to EPA uponrequest, for purposes such as
evaluating the Pb uptake/bickinetic model.

K. Program and field sampling QA/QC oversight will be the
responsibility of EG&E.
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These detection limits will permit evaluation of field sample data
against the following limits, so as to determine whether the
samples are above background levels with a 95% confidence level.
Action Level

Sample Medium Lead Cadmium

House Dust . 500 ug/g 136 ug/g

Paint 0.7 mg/sq.cm. N/A

Drinking wWater : 15 ug/L S ug/L

Play Area Soil 500 ug/g 136 ug/g
Note the detectjon limits of one-tenth the action levels noted may
not be achieved if the mininum sample amoun iscussed in Section
IV, Sampling Protocols, are not collected. Also,. available
analytical methods may not permit analysis of Cd in water at
concentration_as low as 0.5 ug/L. A detection limit of 2.0 ug/L
wi @ acceptable for lead in water. =
IV. sampling Protocols
A. ~Environmental Sampling Design Considerations
1. Selection of Residences to be Sampled: -/

a. In order to meet the Study goals outlined above, EPA
Region V will collect environmental samples: soil, house
dust, drinking water and paint, from all households in
the Study area at which bioclogical sampling is scheduled.
In order to identify high biomedical metal levels, an
action levei of 10 uy/dL of Pb in blood andjfor 8 ug/L Cd
in urine will be used.

b. Environmental sampling will be conducted at all
households where biomedical testing occurred. The nanmes,
address, and telephone numbers of residences to ke
sanpled shall be forwarded to EPA by IDPH as soon as
practicable. EPA plans to perform environmental sampling

e in on sampling-event which is scheduled to begin the—.
first wveak of September, and will last approximately four
weeks.
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2. Sample Containers: Sample containers and asscciated supplies
will be "obtained by E&E and prepared and utilized per SopP
2130.4A, with the exception that one liter poly bottles will
te used for the collection of water samples. In the event
sample container and preservation information in this QAPJP
contradicts ary information in the attacned S0P, this document
shall have precedence.

3. Sample Collection Procedures:

Note: See the attached Appendlx A, which shall supercede the
language below in the event of any lnconsxstenCLes

a. Drinking Water samples will be collected in accordance with
SOP 2334.10A, with the following exception: all. samples of
drinking water will be first-draw samples, as specified in the
EPA's Final Rule for Lead and Copper in Drinking Water,
Federal Register, June 7, 1991. These samples may be
collected by the rcsidents in sample containers with

appropriate preservativaes, y_EGE 1n_advance, 3Ima
picked soil and paint sampllnq

ernatively, . may chose to send 3
the morning to all residences to be environmentally sampled
that day to draw the samples, after pre-arranging with the
residents so that the water is not turned on prior to
sampling. Either method is acceptable, but the method chosen
must be applied consistently to all residences sampled during
the project, and the choice of method must be documented in
writing by E&E in the final project report.

One field blank (deionized water) will be submitted blind for
/ laboratory analysis at a frequency of one in each set of
twenty field samples.

b. Indoor House Dust: field sampling personnel will collect
residential me (areas most
likely to impact on a child's hands or result in ingestion
during indoor activity). A minimum of thras arsas should be

sampled:——at—the nain entrances- to the household;—and two
additional areas wSEY¥ likely to be use by children in the

housshold for play areas. Additjonal areas for sampling may
include secondary entrances to t